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GOLD AND SILVER.

By Lsaac A. Hourwrcu, Ph. D.

Gold and silver mines as treated in this chapter em-
brace (1) gold washings, commonly known as placers;
(2) deep mines, which yield gold and silver bearing ore;
and (3) ore dressing and reduction works, commonly
known as mills, and operated either in connection with
mines or independently. Smelters were classified at the
Twelfth Census as manufacturing establishments, and
were therefore excluded from the census of mines and
quarries.

The precious metals being frequently associated in
the ore with base metals, a proper classification of mines
by the character of metals produced is attended with

certnin difficulties and must perforce appear artificial.’

Thus, from a mineralogical or metallurgical point of
view, an ove assaying 50 pounds of copper to the short
ton and only 1 ounce of gold is a copper ore, whereas
from & commercial standpoint it is a gold ore, since
the value of the 1 ounce of gold is about three times
the value of the copper contained in the ore. The
criterion must be determined by the object of the
classification. The object of an industrial census being
primarily the study of economic conditions, the classi-
fication of industries must be based upon an economic
test.

The product of a mine is accordingly defined here as
a gold and silver ore whenever the precious metals con-
stitute the principal elements of its commercial value.
The statistics relative to the mining of copper ores car-
rying small values in gold and silver are presented,
together with those for other copper ores. Argentif-
erousiron ores, valued chiefly as fluxing material, though

carrying small quantities of silver, ave classed with iron
ores,

This rule, like any othoer, is not gwithout exceptions,
The value of argentiferous lead ores follows the fluc-
tuations in the market prices of silver and lead. The
price of silver in 1902 way the lowest in many years,
Asg a result, some mines, whose product at the prices
ruling in 1901 was vegarded as silver ore, realized in
1902 less for the silver than for the lead contents of
their ore. Many more mines, which at the previous
censuses were classed as silver mines, would now have
to be considered lead mines, if judged by the relative
values of the silver and lead contents of their orves.
Such a classitieation would obviously be purely acci-
dental and would destroy the value of all comparisons
with the results of previouscensuses. It was, thcrefore,
deemed necessary to include all m'gentlferous lead mines
among gold and silver mines,

There was, furthermore, a very numerous class of
mines whose operations'in 1902 were confined to devel-
opment work. Any classification of such mines by the
character of the ore in sight in advance of actual pro-
duction is of necessity arbitrary. Though the work
may at present be pursued with the prospect of finding
gold and silver in paying quuntities, many of these
mines, in the light of pnsb experience, will develop into
copper, iron, or zinc mines. Yet the commercial na-
tare of the investment impresses all such ventures with
the character of gold and silver mines.
~ Census statistics of the gold and silver industry from
1860 to 1902 are summarized in the following table:
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MINES AND QUARRIES.

Taste 1.—COMPARATIVE SUMMARY: 1860 TO 1902

1002 1870
Producing mines. Develop- 1889 18801 1860
“i%ltgl“‘)’ggk All mines, Total, Plueer, Deep,
Total. Placer, Deep. [iproduction.
Number of mines. ... 2,992 975 2,017 8,252 6,244 4,788 693 () ® ON o
Number ogﬁ opelrn.t(il‘s 2,992 975 2,017 3,252 6,244 (% ’ 12,877 1,004 ass N7,
Salaried officinls,cler . ”
Number .. . 3,480 275 3,205 2,284 5,764 78 LT gg ) (g; ()
Salaries. .. 2| g5,076,778 | 8824,418 | §4,752,355 || $2, 885,470 | $7,412,243 || $1,347, 978 ) (%) (e é3)
Wage-earners: ~ . " .
enumber....... 86,142 2,321 33,821 11,768 | 47,006 | 450, 48¢ 18, 415 16, 08 10,441 6,407 || 44,16
%vﬁ?;e? ......... "~ las6, 077,402 || §1, 818,758 g3, 268, 794|811, 580" 684 |847, 658, 170 1940, 412 022 || §12, 261,858 || 8,790,525 || §3, 278,570 sr),‘u;zlmo §29, 661, 620
Contract work 2" eo6,000 | $10,063 | $606,137 | $1,542,771 | $2,168,861 || $L,421, 801 6 : 2 5 @
Miseenf:meouslx expelises ... | $6,357, 529 870, 485 | §5,078, 044 || §1, 017,850 | $6,374, 885 || §6, 4562, 701 @ *) ) 3
Cost of supplies and ma- \ . oy o
torials Lo BC W 216,009,768 || $700,086 315, 908, 782 || §5, 075,077 [§21, 774, 845 $18,817,730 || $4,081,208 || 84,064,383 || §1, 868,484 | 82,205,999 [j 816, 601, 76
lue of product at mine;
Ve Tottl et o $52, 482, 052 |85, 827,726 (77,164,826 |[......n.eee. 382, 482, 052 ™  |ogra, 127,17 lave, 452, 652 1| 89,775, 144 816,677,508 [|$17, 168,170
DeED . neerneaannns #77,154,326 {[.......c.s 877,164,826 {.0mvernnnnns 77,164,826 (@ 0562, 080, 745 (1816, 677,508 ||«veeusven... 816, 677, 508 (
Plader -onoo o1 I e80T o0 85357736 e el il $5, 827, 720 (23 $12, 096, 482 || $9, 775, 144 || $0,775, 144" ... ... (21

1 A1l statistics, except for product, for deep mines only.
2 Not reported.
8 Establishments, .

4Includes 2,887 salaried employces whose salaries are included in amount paid wage-carners and are not separable therefrom,
5 Includes an estimated production of $1,138,181 for a number of small mines for which no reports were received directly from operators,
¢ The value of the copper and lead by-product for Utah, Colorado, and Montang, $4,689,178, is added to the value of the preciougmetals. The Fmduut ineluded

31,797,474 ounces of silver, which were reported at coining value, For the purpose of comparison the value has been rud\umdktn commercial va
$1.184 per ounce fine, which was the average for the year 1879 and 1880, The total value reported at the Tenth Census was §79,170,708,

Few reliable comparisons can he based upon the fig-
ures summarized in Table 1,as the method of collecting
and presenting the data varied from census to census.
The statistics for 1889 include those for mines at
which only development work was done. This is prob-
ably true of the previous Census reports. The totals
for 1902 were therefore summarized to show also the
statistics of mines reporting deyvelopment work only.

Devetopment work.—In Table 1 is shown the extent
of development work done in mines from which no pro-
duction wasreported. This kind of work was gencrally
prosecuted to some extent in producing mines as well,
but was always reported as a part of the ordinary min-
ing expenses. In many cases the account was kept
separately; where it was not, no separate report could
be made, for the operators were unable to estimate the
cost with any degree of accuracy. The total ‘amount
expended by regular producers, as far as reported, was
$4,683,929. There were, moreover, a number of mines
the expenditures for which largely exceeded the re-
ceipts. Insome instances this may have been due to a
poor grade of ore; in others to unfavorable conditions
which made mining unprofitable. In most cases, how-
ever, an examination of the mine reports disclosed no
ditference in the grade of ore or the charges for treat-
ment and freight as compared with other producing
mines of the same district; the excess of expenditures
over returns was therefore presumably due to outlays
for development. All such reports were classified sep-
arately. This classification was not extended, however,
to mines combined with mills, for in such cases heavy
expenditures might have been incurred for mill equip-
ment and construction work other than development.

A 'summary of such mines, distinguished as “develop-

ing and producing,” is presented in the following table,

ue, at the rate of

in parallel columns with data relating to regular pro-
ducers, designated us ** productive:?

TaBLe 2.—Comparative summary of productive and of developing cned
producing mines without mill connection i the Undled Slates: 1902,

DERE, PLACER,
s Develoy
Produce Dl‘"‘l"ltil?,‘l’,z,‘_‘g Produe- | ing anid
tive. dueing. tive, pr; ll‘l‘}}“
Number of mines.............. 700 [svks) 818 57
Salaried officials, clerks, ete,: N
Number... 063 Fdh 190 Kl
Wugseuglll‘;'llfgfé: $035, 181 $622,277 §200, 224 805, 204
Average number 6,084 3, 861 1,718 B
o EVngteﬁ e 57#1)83, %1) 3, '{74. %ﬁf §1, gi)(l), ‘}g’{ Mg‘%.ﬁl‘;
ontract work..... 08, 482 | 0 420 il
Waork on shareof product - 81, 04-1: 140 8195: 289 87(3: T Jaeises ean
Miscellnncous expenses ....... £1, 4568, 719 §468, 669 3284, 827 $15, 158
Cost of supplies and materinla.| $2,700,828 | 81,715,281 8588, 204 | $208, 112
Oresoldand treated, short tons,| 1, 826, 767 228,614 {loveranriiaanlens Veeanan
Value of bullion eontents: .
[ 1)L S $18, 444, 380 | §2,758, 241
Silver....... $9,014, 601 | $1,125, 930
Other metals 82,400,188 | 4408, 676
Total gross value $20,879,114 | §4, 847,747
Average per ton ....... 22
Treatment charges and freight.) $9,871,678 { $1,679,111 ||..
Avernge per ton ..., . . 7
Value of product at mine...... $20,507, 486 | $2,608, 686 || $3,008,728 | §280,817

DNumber of mines and operators.—These terms, whose
meaning is perfectly plain in ordinary language, require
a further definition when applied in a statistical sense
to gold and silver mining.

There are few mines which represent one original
location; most of the mining properties vepresent
‘““groups” of mines, which were at some time past
operated as independent undertakings, but have since
been united, by purchase, lease, or otherwise, under
one management. The identity of some of these mines
may still be preserved; in most cases, however, their
accounts are not segregated, or are only imperfectly
segregated, on the books of the present owners. Thus
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sone operators will make a separate report for each
mine, while others will make one report for the group,
though the difference between the properties may be in
the system of bookkeeping rather than in mining con-
ditions.

‘Where a mine was operated by a lessee a report was
required from him. But in some mining districts it is
customary to apportion the mine, in small allotments or
““blocks,” among a number of miners working on a
royalty and designated as ‘““lessees.” The shifting
character of this class of “‘lessees” precluded a com-
plete canvass of their operations; in all such cases the
owner of the mining property was required to make
one report covering all his lessees.

In placer mining there are numerous prospectors
and gold seekers moving from place to place who can
not be reached by a census of mines, These miners are
not included in the number of operators, but their pro-
duction was ascertained from other reliable sources and
is included.

A number of mines changed hands in the course of
the year, and separate reports were received from each
of the parties by whom the mine was successively
operated., While the location and equipment of the
mine romained the same, yet the character of owner-
ship, capitalization, method of treatment of the ore,
ete., in some cases bad undergone a change; a combi-
nation of heterogeneous reports, made by different
operators, into one, for the mines, was impracticable.
Mills operated in connection with mines were by some
operators reported separately and by others were in-
cluded in the mine report.

In ovder to meet all these varying conditions it was
deemed advisable to accept every individual report as
a unit of enumeration, except that reduction works
when connected with mines were in all cases counted
as a part of the mine equipment. The number of mines
and the number of operators as given in the tables are,
therefore, identical. The total number of active mines,
as here defined, was 2,992.

There were, furthermore, 8,252 mines which were
operated in 1902 but reported no production, the work
being confined to the development of the mines. "This
does not include mining prospects upon which ‘“assess-
ment work” was done, i. e., the quantity of labor re-
quired by law as a condition for holding title to the
mining claim. The scope of the census of mines and
quarries did not comprise a canvass of mining pros-
pects, but a number of mining properties locally re-
ported as active or in the development stage proved
upon inquiry to be mere prospects. The number of
claims which were thus reported and the number of
their owners are shown in the following table, by states
and territories, arranged according to the number of
claims reported:

§
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TapLe 8.—Mining prospects wpon which assessment work was done, by
stales and territories: 1902,

Number | Number
STATE OR TERRITORY, of of
owners, [ claims,
United StALOS. c.oovieer e 5,136 5,611
Californin ,..eeeeos e rererenterrraran e esaraaaas 1,219 1,822
WashinZlON . e e i raeiiiiieerneeanrennnes . 944
(601003 s [ S O, cee . 618 633
[€)401{0) | . 422 502
TARRO. e v e cnee e 460 476
NevAAf. e v e snriercaanne. . 419 439
Now Mexico. .. 403 408
Arizona. . 384 380
tah ..., . 104 213
South Dakota .- 81 98
Wyoming.... 20 20
Montana ... . 17 17
ATKIDBAS o et et it rreeeimseaterrrsresranancansonsrnosnes 2 2
LT 1 1
NOPUL CArOHIIA oo vvae et iaiiie e e ca v s veanaanans 1 1

As shown by Table 3, the attention of the prospectors
was turned mainly to California, Washington, and Colo-
rado, over one-half of the claims being located in those
3 states, The lowest rank among the Western states
was held by Montana, which reported only 17 pros-

pectors.  Prospecting in the Southern states was excep-
tional.  The total nuber of claims reported exceeded

but little the nmumber of owners.  There were in all 48
owners reporting more than one claim each, and the
total number of claims held by them was £19; the
highest number of claims hold by one owner was 82, and
was reported from Oregon,  The following table shows
the distribution of owners by thé number of claims
held:

Tantw 4.—Distribution of mining prospectors by muonber of claims
' held: 1902,

Number | Number
NUMBER QI CLATME JIELD BY BACH PROSPRCTOR, of f

0
owners, { elaims,

PO cervusruservrevsnscannees servenssanennas [

5,186

5,002 5,092

DD s N B B DD e T O DD 80 B8 4 1D
[~
<

The total number of mines reported as idle was 3,957,
This number embraces only mines which had been pre-
viously reputed as active, and the owners of which were
therefore either communicated with by mail or visited
by special agents, There were doubtless many more
mines which had at some time been operated, but were
idle in 1902,

Character of ownershipi—The majority of gold and
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silver mining enterprises in 1902 did not have an incox-
porated form of organization. A distinction is to be
noted in this respect between deep mines and those in the
development stage on the one hand and placers on the
other hand; while about one-half of the former were
operated by incorporated companies, the owners of only
about one-sixth of the latter were incorporated. An-
other noteworthy fact is that the majority of incorpo-
rated companies were engaged exclusively in develop-
mentwork, whereas the majority of firms and individuals
operated producing mines. It would seem, therefore,
that the corporate form of ownership is more favorable
to the development of modern mines. The following
table presents the classification of all mines by charac-
ter of ownership:

Tasre B.—AU mines, classified by character of ownerslip: 1902.

mc?rpln'} ' ndl- | ot
N ratet . ndi- | Other
Total b oo | FIM L Gidual,| form,
pany.
Allmines..oooiiienieinnnna.. o 6,244 2,714 | 1,772 | 1,641 b7
1,079 $23 068 32
923 87b HL 18
166 348 47 14
1,608 848 683 i

The mines classed as *“other form” included coopera-
tive associations, mines held in joint ownership and by
estates, ete.

The corporate form of ownership was especially

prevalent among producing mines in Arizona, Colorado,.

and Utah; the owners of more than one-half of all mines
in the first two and of four-fifths of those in the last-
named state being incorporated companies. Among
mines reporting development work only, the corporate
form predominated in Arizona, Nevada, Oregon, South
Dakota, Utah, Washington, and Wyoming.,

The share contributed by each type of organization
to the production is shown in Table 6.

MINES AND QUARRIES.

‘ Taswi 6.—Producing mines, classified by character of ownership and

value of product: 1902,

| VALUE OF PRODUCT AT MINES.
Number
CHARACTER OF OWNERSI @, oi’tnper-
ators, m . Average

Total, Per cent, per ming,
AlmINes oo iavenvennaionans 2,002 $812, 482, 052 100.0 | 1§27, 021
Incorporated company «........... 1,079 G8, 327, 7Hd 2, 8 63, 325
Fitme e ieeniiiiiiiiinnnnes . 023 8,308, 221 10,2 9,000
Individual..... PPN - 058 8, 800, 304 4.7 4,061
Other form. ... e N 82 - 231,988 0.8 7,448
Not classified cooooiviiiariieninadoniennaae. 1, 033, 835 2.0 [ieiiinnn,
Deepmines . .ovoiviiiiiiiiiiii, 2,017 77, 164, 426 100.0 | 138,006
Incorporated company ........ 924 65, 881, 404 8.8 71,247
Firm.......... Veareanena .. 76 7,577,480 0.8 13, 155
Individual... 499 8,108, h35 4.0 6,230
Other form... 18 140,718 ] 7,817
Not elassifled vvveenenenin i oaiiaill. 196, 664 (R 3 P .
Placer mines...,. 476 b, 827,726 100. 0 14,2097
Incorporated company ........ 163 2, 495, 760 46,9 16, 102
Firm. .- - 347 820,791 16.4 2, 365
Individual. 459 781,760 14,7 1,708
Qther form. 14 01, 225 1.7 6,016
Not elassified «o..oocveeeiiis it 1,188,181 21.8 eenan

1 The * not classified " produet was excluded in obtaining this average.

The preceding table shows that the corporate form
of ownership, though adopted by only a little over one-
third of all active operators, figured in more than
four-fifths of the total output of the mines and showed
the largest ontput per mine. Both firms and individ-
uals belonged to the small type of producers. Other
forms of organization represented but three-tenths of 1
per cent of the total output. The corporate form of
ownership played a more important part in deep than
in placer mining, the ownership of about one-half of
all deep mines, contributing over five-sixths of the
product, being that of incorporated companies, whereas
the number of incorporated owners of placer mines
was less than one-sixth of all placer mines, and their
product was but about one-half of the total for all mines,

The following table is a summary for mines owned
by incorporated and by unincorporated operators:

TapLe T.—~SUMMARY FOR ALL MINES, BY CHARACTER OF OWNERSIIIP: 1902.

ALL MINES, DEEP MINES, PLACER MINES,
Ingorpo- ! Unincorpo- Incorpo- | Unincorpo- Incorpo- | Unincorpo-
Tolal, rated. rated, Total. rated. rated, Total. rated. rted
Number of operators........... il 2,902 1,079 1,918 2,017 924 1,008 975 150 820
Salaried employecs;
General officers—
umber 487 437 1., 408 408 Loovsunniaanse 20 20 fiiviiieenas
Salaries $810,665 || - $810,586 |.... $772, 968 $772,988 |.oiiiiennnnn, $87,587 37,087 [.oviivnnnan
Other salaried employees—
umber 8, 048 2, 527 6516 2,797 2,826 471 246 201 49
Salarics ..o $4,266,218 || $3,034, 208 $631,955 || 43,979,887 || $3, 886,286 $693, 101 $286, 831 $247, 977 $38, 854
Wages wuveveiciinan .| §86,077,492 (| $30,068, 790 | 86, 028, 702 8§34, 264, 614 |1 §28,927,165 | $5,527,849 (| §1,822, 078 (| $1, 126,625 8606, 8513
Contract work $4286, 090 $521, 921 45104, 164 8606, 187 611, 436 $04, 701 $19, 963 $10,485 $0, 408
Work on share of product ........ $1,621, 878 $1, 164, 9656 $450, 028 || $1,546,120 |; §1,164,316 #5880, 814 $76, 749 $640 76, 104
Miscellaneous eXpenses........... - $5,357,620 || 94,419, 637 $037,002 || 5,078,044 || $4,293,025 $805, 019 $979, 486 #196, 6512 $82, 074
Cost of supplies and materinls .... -1 $16,699,768 || $14,677,077 | $2,021,701 || $15, 908,402 || $14,081,894 | $1,826,508 $791, 366 #6906, 088 $195, 253
Ore sold and treated, short tons .. 9,542, 864 8,464,023 1,078,841 9,542, 864 8,464, 028 P10 ) | N | F P SN
Value of bullion contents:
Gold ......... 62,324, 093 || $54,028,002 | $8,301,001 || $568,122,187 61,520,080 | $6,602,157 || $4,201,900 ||'$2, 502,972 | §I,608, 984
Silver $21,818, 028 || $18,668, 353 | $2, 7hd, 675 || $21, 815,798 $18, 561,793 , 704, #$2,235 §1, 560 brh
Lend....... $12,269, 105 || $10, 199,825 | §2, 059, 780 || $12,260,105 || $10,199,825 | $2, 059,780 |[..uevsvrenns S aerarraes ereiieiaas
Other metals ... . $1,568,009 || $1,800, 649 #207,860 || "$1, 557,165 || $1, 300,185 206, 970 $854 $464 $300
Total gross value «.......... -1 $097,469,285 || $84,086,320 | $18,872,906 || $93, 254, 240 $81,581,888 | $11,672,907 || $4,204,995 || §2, 504,000 | $1,698, 999
Average value perion ..viiusiieniieresosneernzneass serearssnsyi]uniiuoiienaas $10 10 1 | I
Value of product af minel...... s --| 880,848,217 || §68, 827, 704 | §12, 520,463 || $70,608, 672 1| $05, 851,094 | $10,820,678 || $4,180, 545 || 82, 495, 760 | §1,608, 785
Average per miNe ..ovevvvasvvesaersrinnnees $27,021 $68, 326 #6, 545 $38, 006 $71,247 1 §9,906 $4, 207 $16,102 §2, 066

! In addition to this, $1,688,836 represents the produet of mines for whic
the value produced by deep mines and $1,188,181 that by placers.

h the number of operators and character of ownership was not reported, #105,634 being
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As appears from Table 7, there were approximately
3 salarvied officials, clevks, ete., to an average mine of
incorporated ownership, whereas only 1 mine in 4 of
those owned by unincorporated operators had even 1
salaried employee; evidently at the mines of unincor-
porated owners the work nsually done by salaried em-
ployees was performed by the operators themselves.
It is worthy of note that notwithstanding the large
number of mines under corporate ownership, the gold
and silver mining industry remained under local control.
The location of the general oftice of the mine may he
talcen as a test. The following statement shows the
number of mines with general offices in the principal
- business or mining centers and those whose offices were
located in other cities or towns, or ot the mine:

Location of general offices of mines by eities: 1902,

] Develop-
Al ment work

LOCATION GF GENERAL OFFICE, m‘inu-a Produeing,| without

™o produc-

tion,

DOt (i et 4,002 3,952
San Franciseo . 138 7
Snlt Lake City. 7 172
Denver. 136 112
New Yor i3] 83
Boston 3 30
Allothers............. 2,659 2,737

The number of companies with general offices in
large business or mining centers was considerably short
of the total number of incorporated companies. More-

30223—04——33
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over, those with offices in San Francisco, Salt Lake
City, or Denver were likewise mostly local concerns
whose mines were situated within the same state. This
was equally true of producing and of developing mines,
which fact appears from the following statement:

General afices, whether within or without the state where the mine 1s
. situated: 1002,

LOCATION OF MINE,
Within | Without.
thestate. | thestate,

LOCATION OF GENERAL OFFICE,

San Franciseo 169 68
Salt Lake Oty 192 87
Denver 262 16

] T U G138 126
Produeing . .ovve i e e 828 66
Developing e

285 61

The few producing mines with castern offices in New
York and Boston had but a very small part in the gold
and silver mining industry in 1902, Their aggrogate
produet amounted to $4,12:2,2906-—5 per cont of the total
for the United States—and the average product per
cotmpany was only $44,000,

Capdtal stoek: of ‘ncorporated companies—The capi-
talization of all incorporated gold and silver mining
companies for 1902 is shown in Tables § and 93 the for-
mer relating to producing mines, the latter to such as
reported development work only fov the year 1902,
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TapLe 8.—CAPITALIZATION OF INCORPORATED COMPANIES OPERATING PRODUCING MINES: 1902,

MINES AND QUARRIES.

Uunited &tates, || Alabama., | Arizona. | Arvkansas, | California, Colorado, (reorgin, Idaho. Montana.,
Number of incor gomted eompanies . 1,079 2 43 1 241 380 17 h 63
Capital stock and bonds issued .......... $1,024,970,643 || $1,512,000 | $38,874,129 | $1,577,000 | $160, 121,081 | $307, 621, 738 $19, 082, 000 | §65, 682, 477 $70, 328, 440
pGu ital stoek: T
p’l‘om] authorized-—
Number of SLALeS. .. «.vaeene 773,862,291 602,000 { 88,451,000 20,000 | 94,000,678 | 882,843,208 | 17,867,500 | 36,962, 840 29,851, 580
l;nir vu,ll]le femmecamerenaraanan $1,218,420,117 ! #3,002,000 | §50,340,000 | §2, OUO 000 | $202, 760,800 | $440, 085,417 1T $22,500,000 | §50,404, 200 $78, 650, LUV
Total issuned— .
Number of hhﬂ.r(.‘H ........ N 617, 040, 694 04,000 | 27,601,129 15,770 71,964,616 | 325,097, 5227 15, 246, 20 2R, 016, 387 21, 614, K8
Parvalue....... $1,017,011,793 || 1,512,000 | $37, 661,129 1 §1, 517 000 | $108, 476, 031 SHU’.!,H‘W 833 1 FLR, 052,000 65, B8, BH7 £69, (6, 140
Dividendg prid ........ $10,454, 744 ol P04, B0 | eeiann S $1,009,899 &?3,(;80, [ S N $RY0, 271 S48, 03
Common—
Authorized—
Number of shares. 766,744, 974 602,000 | 86,981, 000 20, 000 04, 338, H78 1 8RO, 4, 485 17, 867, 500 36,171, 910 24, 20, H8RY
" I’u.ll‘ value. .oveesnn $1,194, 817,427 11 $3,002,000 | $18, 320,000 | $2,000,000 | §202, 070,500 | $482, 042,717 22, B0, 000 | §76, 904, 200 §77, 350, 000
ssued—
Number f shaves. 606, 187, 056 304,000 1 25,501,120 15,770 71,674,616 | 324, 265, 489 16, 246, 520 98, 340, 8112 21, (60, 885
Par value......... $1,002, 065,596 || 31,502,000 | §35, 661, 129 | $1,577,000 | $169, 186,031 | $386, 174, 638 | $18, 044, 000 | $63, 404, 8HT7 68, 600, (-0
" D({wdends puaid ... $10, 124,711 || venennanes #404,700 1..... veearen $1, 009, 899 3,426,000 ..o S‘(Ht) U7l 218, 0u3
Preferred— .
Authorized—
Number of shares. TALTOHT Hooaeiaaais 2,020,000 |.....oe.n.n. 90, 000 1,888,858 ... ...l 790, 400 08, 000
I Pz&r value......... 319. 102, GO0 ([ evrimnnens F2, 020,000 |..ooovliian 600, 000 3:, -59.2, T Jeevreiennnanas $3, 500, 000 §1, 300, 000
ssued—
Number of shares. H, 807,738 2,000,000 |... 2400, 000 1,742, 033 276,070 o, B0
Par yalne......... $14, 060,107 -2, 100, 000 $200, 000 #4, 713, 200 1, 548, Ho 81, 051, 400
Bond Dividends paid. .. F380,083 11 oot [N E T BT I VN RN IO ereenn
Bonds: - :
Authorized—
NUDDEL o eevaenennraenennan 45,678 (1 aneen. 1,965 . 2,737 113, 900 175, W00 15t 193 1, 190
Par value -........ evereraaan $9, 838,200 |{venerenaaaan $1,435,000 |.vevernanan $785, (00 &1, 985, 000 $176, U0 S, 200 (m W00
Isgued. '
Number..c.coovnirviiiiinnnn 200,147 1,08 [eeeeiiiins 1,494 11, 642 TR0, 000 1y, 400 R1K
Parvelue ......... . $7, 978, 80 $1, "ld 000 F6:45, 050 4, 788, 900 $1430, 000 Fay 3 00 Sliﬁ%,ﬂﬂ()
Interest paid........ - F40, 392 R, 710 422, 862 $u11, 120 B (N1 $14, 000 Jl) 200
Assessments levied . covininieninnns $21, 200,119 ‘H(m 950 £3, 980,154 $186, 015 $5, 000 $54, 324 4, 478
" New North - south South T .. ot s
Nevada. Moxieo, | Caroling, | 97N onroling.  Dakobu Texus, Utah. Washington. | Wyoming.
Number of incorporated companies ..... 44 3 i 48 Q2 23 1 67 15 ]
Cnplcml 9‘:101('1(t lu}( bonds issued ..o, ... (49,664,200 | §24, 472,751 §4, 900,000 | §25, 118,821 | $750,000 | $54, 521,806 |..oeeen... $8A, 201, 609 | $20,187, 100 1 85,014, 000
apital stock: ]
: I'l‘uml nutharized— )
Nummber of shares...eveena.-.| 20,006,800 [ 80,025,200 | 8,215,000 { 81,790,440 | 650,000 | 28,617,000 | 150,000 21, 162, 4100 24, 700, oot T l.ln 3140
" tlim ‘ml}ilc ............... PPN &)5,402 400 | $44, 400, 000 | §9,260,000 | §38, 955, 800 | $550,000 ?Gl 150,000 | $160,000 | $89, 208, 000 3 ,9-»0 Qo0 | §7, 600, 000
otal issued—
Number of lereq............ 16,285,800 | 17,887,631 | 2,150,000 | 18,200,761 | 660,000 | 20,836,960 [......o... 14, G068, GRY 20, (183, 110 .\ (M3, 600
§:19, 664,296 | $2d, 487,731 | $4, 900,000 | $25, 118,821 | §450, 000 | $54, 511,806 L. ...... $H6, U1, GhY | $20,487, 100 | §5, 016, 0K
DiVI((Jh'llﬂH pid ceeneniiiiann. , G602 3(19 660 [Loeeovnnnnas 61,669 [oevennnnns $’(.' BIL [voennnnnn. B 661,170 [cceeneerveinsfnveencenmnna
Commaon—
Authorlzed—
Number of Slln.rul 19,506,800 | 86,005,200 | 8,215,000 , 81,740,440 | 400,000 | 27,717,000 { 150,000 21,162, 000 23, 450, 001 7, 525, Q0%
I 1’)(111‘ value.. .. 1550, 042,400 | $44, 200,000 | $9, 260,000 | $38, 955,800 | $400,000 | $63,250,000 | $160,000 | $8Y, 205,000 | $21,450,010 | 87,626, 000
ssued—
Nuluher of shares.! 14,935,801 | 17,817,631 [ 2,166,000 | 18,209,761 | 400,000 | 19,034,952 [.......... 19, GBK, G8Y 20, 431, 001 H, 014, 000
Parvalue......... 349, 864,296 1 $24, 247,731 $l 900 000 | 26,118,821 $10() 000 | $53,029,480 1.......... 85, 251, 600 1 I8, 066,010 | §5, 014G, 0G0
Prefe D%videndq pald... $29, 02 $69,600 |..vviriennnn 61,669 .o oenl $45,951 |, ..o, F3, 661,170 ooevunn i .
referred——
Authorized—
Number of shares. 450, 000 20,000 avernennronalereneinnnanas 150, V0D 900,000 |....oiiiiniinnn [ T
. Pulr value......... $450, 000 3»200 [0 N s $150, 000 $U00,000 |, ..ennnot Cevireas F2, 400,090 | iauveianns
ssned—
Number of shares. 800, 000 20, 000 150, 000 882,007 |...... PR P - TL100 [,
Par yalue......... $300, 000 $200,000 1. $150, 000 FREZ,007 |ooevanedoiiaiis [ $1, ﬁ’l [0
Bond Dividends paid ... ,000 |..-.. [T TP IV A P PO 17,610 |...... O IS
ands:
Authorized—
Number ........ chemnneeieans L N P 200 hoeianienn.n.
Par value covvennenns [RPORR P B35, 000 [ovvnemnernaa]oenareanvanes $200,000 |oevennvennns
Issued—
Number...... Ceramuaneeaaans 96 200 ...
Par value ,.... $36, 000 |. $200, 000 {... .
Tnterest paid.... N PR P $16,000 |... .. .
Assessments levied Jo...eiiiieeiiian, $15, 361, 010 $98,000 |.vecerinne. §187,022 | §21,000 $397,287 190,000 |, ..

e 1

]
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Tantg 9.—CAPITALIZATION OF INCORPORATED COMPANIES REPORTING DEVELOPMENT WORK WITHOUT
PRODUCTION:

United States, | hml:xln Arizong, | Culifornin. | Colorado, | Georgin. 1 Idnho,  Maryland,, Montana, | Nevada,
e ] ) ] B B
Number of 111001][10mtu1 companies...... Hon } 207 146 4133 2 158 1 59 61
Capital stuluk and bonds fssued ..., ...l (B, 17',.!()0 462 ‘:}F Ol)() FLOG, LL1, 287 | 80, 274,208 [(§277, 567,102 | §100,000 | $71, 015, 867 |$1, 000,000 | $75, 9U8, 516 | $89, 471, 031
Cupital stoelk:
! Total authorized— :
Number of shares ..ov..va....| 1,728,488, 161 |} 40| 200,138,890 | 64, 817,506 ] 442, 718,890 | B, 200,000 | 148, 019, 000 40,000 | 05,119, 000 | 86, 775, 460
Par vulilc .................... $1, 908,351, 126 || §2, 000 [§30:1, 360, 000 |$122, 703, 126 1105, H20, K20 196, 000, 000 ?H"U 858 000 $1, ()U() 000 #1832, 887 0o $'Fﬁll,‘.) 1(), 0880
Total issued—
Number of Shares covovenanea. 1, 010, 602, 582 40 | 127,086,784 | 86,687, 521 | 304, 064, (82 100,000 | 85, 386, 944 ! 40,000 | 42,662, 417-1 27,618, B29
Parvalue ..... 1, 171, 188,101 |1 $2, 000 :‘Bl‘l 3, 034, 807 | §84, 274, 208 if"77 4()7 162 ‘M()() 000 | $70, 012, 846 81, 00() Q00 | $75, YO8, H16 QH‘) /171 ()Rl
Dividends paid....oovoaean... 70, 144 |leaaen $60,000 [Looveineaeedonii 113 1T R O *'59
Common— B
Authorized— !
Numberof shares.| 1,714,435, 071 ‘\ A0 | 208 28R, BY0 | (4,702, 506 [ 86,797, 300 | 5, 180,000 | 147, 066, 500 40,000 [ 95, 119, 000 | 46,260, 460
I’zill‘ value oo...... #1, 891, Hd2, 126 i $12, 000 852,060, 000 |$121, (13,126 8308, 047, K2) ﬁn ‘.)()() 000 [#119, 115,000 31, 000, 000 [§182, 887, 000 | $53, 881, 680
Tgsued — i
Number ol shiares.] 1,001, 916, 256 0 126,802, 307 1 36,672,521 | 801, 470, 486 100,000 | 84, 283, 414 40,000 [ 42,602, 417 | 27,270, 236
Par value ........ 1, 102, 290, 218 || $2, 000 [$1w2, 810, 70 88‘.) 124,208 %273, 271,056 $100 (00 | $690, 97D, 546 §1, 000,000 | §75, 08, 616 QHS 9B, 726
Dividends paid... BO9, 000 ||, oveeiifeeicae e I N U PSR ISRV DL ISR
Preferred—
Authorized—
Numiser of shares. 15,603,080 [{........ 1, 850, 000 116,000 B, 021, K1) 20, 000 TL8E2,000 | oeevieneiifimmninaianens B16, 000
I I’a},r value ..o $lh, 7‘1'! o .. 43, 800,000 | 81,150,000 | $6,578,000 | $100, 000 81 TU000 [ oniveiii]eneneanns eone| $1,6706,000
s8] —
Number of shuves. 8, 680, 320 G, 387 16, 000 doqod, 108 oo 1, 0R2, 300 344, H93
Pur value ........ $8, K48, 218 $694, 387 $160, 000 | $4, 106, 106 1, 037,800 . 475, 805
Dividends padd... 0 65 I RN DO PSRN RPN PP PR 5, 190 Fuhd
Bonds:
Authorized—
P e ) bY (VI PR B000 fovueianinens 1,000 [ooeivinnnns T rvsesvanne
Par valle caeeeieiiiiinaanan, ;M,.Hn u 11| #3, u()n 00 feeeaeiannans $100,000 |........ . F180, (40 N
Tswaed— .
NUmbor . cvueciiinniinaainnnn,s 4,00 1, 87H 1,000 foooiaian LT S O
Parvalue ....... 2,161, 801 $#1, 006, 880 $100,000 |..oeeiannnn L LR 1 I PR RPN SRR
Interedt paid $6, 570 £106, 182 . 8,000 [Loveeiienns B I P
Assessments levied. ..., $31, 667, H63 F40,000 [ $1,771,280 |..... P DO Fi90, 1 17, GU5, 812
e — = . o
NU;(V!)-}."‘" New Mexieo, N“‘l‘llllu(l:'“"" Oregon, I;:)l‘{‘(‘n}:‘t Utali, Virgiuin, :Wllﬁhill}.ﬂnll Wyoming,
— e SRS F N YN SUNURRTTURVE IS I, - [O—
Number of incorporated companie 1 73 10 100 K0 1RR o 106 i
Cupital iqml(‘kt‘ml; bonds issued.... 100,000 | $44 601,863 | §4, 984, F00 | $195, 000,915 | 817,107, Tt TRVTRL08 | 82,600,500 | §01,020,050 | §82,510, 9.).;
Capilnl stoe! s
! Total authorized—
Number of shares ........o.e H00, BO0 68, (43, 760 S, 011,190 | 140,981, 616 | 133, 100,600 4,471,000 ®,000,000 1170, 830, 000 G0, 062, (100
" IIM vull]le. ............. PR 500,000 1 $69, 135, GO0 6]7 11‘.!, 000 | $198, dA0, 000 | $I87, 770,000 | $2, 830,000 | 86,100, 000 | F136, 817, 00 557 480, 000
utal fsstied— :
Number of shares ............ 00, 000 39, K7, 0% 1, 189, 620 70,4076, 019 38, 012, 497 43, BHA, Bl 1,160,600 | 138, W88, 641 B4, 620, 048
Parvalue. ..o . $100,000 | $L1, 638, K68 B4, 984, H00 | $125, ‘)‘J(l Q16 [ $47,007,950 [ $78, 754,408 | $2, 000,600 | $91, 820, 650 H..,.ﬂl) Uit
Dividends paideeeveerecoanafiaracninniacanns PV DA 000 [oeeriiniianans]iens S D O sl PO .
Common—
Authorized—
Number of shares.| 500, 600 (8, 16h, 250 4,011, 180 | 140,281, 616 | 132, BOn, 600 84, 971, 000 960,000 | 175, 980, 000 by, 662, 000
. I’x{r VAINC... \m'u.n|  $300,000 | $68, 504, 000 | $17, 112,000 | $190, 450, 000 | $187, 170,000 | $02, 880 000 | 86, 400, 000 m*m,.w b0 | $57, 280, 000
SYULC (L=
Number of ghares. 400,000 | 89,260,799 1,180,620 | 70,076,019 | 87,502,497 | 66, 85*; nat 1,140,850 | 181,190, 641 84, 420, 078
Par value......... $100,000 | $14, 181,603 $l N4, 5()() $190, 900, 016 | §46, 087, 065 | $78, 7584, 408 4, 600, 60 | $90, 021, 650 $32,410, 055
Dividends padd..... oo e P I, D000 Loaeiaeiiannen S O R I .
Preferred—
Authorized—
Number of shares. K78, 500 |, 600, 000 3, 850, 000 400, 000
L I’%r value... ... #20, 000 $600, 000 $1, 985, 000 #200, 000
sgned—
Number of shares,|.....o...... 308,700 |. B30, 000 1. 2, 048, 000 200,000 -~
Par value. ..o ioncinnnan, $407, 200 1. .. #7310, 000 1, 808, 000 $100, 000
Dividends pald...l..o.o.. D P O
Bonds:
Authorized—
Number . oiiiiiiiiaaiena, vevevsenann R R PPN U PR Y PP A g e
Parvalue..cooveeeninneian..n L. 3 L O g o F Y PO I
Issued— ;
Number ....... P R ano
Par value. ... : §53, 100
Interest pafd ....oooeiiiiin, s P .
Asgessments levied. ..., R B REREEE 4F'i'.’.()()(l ssm 7H0 sh 0()0 sl {74, 906

1902.
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A comparison of the results shown in Tables 8 and 9
shows that the amount of outstanding stock and bounds
of the companies which reported only development

reporting production, viz, $1,173,300,352 for the for-
mer as comparved with $1,024,970,643 for the latter,
The share of placers in the totul outqmndmo capitaliza-
tion of producing mines amounted to tﬁa(m 005,794, or
6.6 per cent, while that of deep mines was %906,9(;4,849.

The division of stock into common and preferred is
not castomary with gold and silver mining companies.
In 1002 there were 77 companieshaving preferred stock,
the par value of that issued being §28,804,445. This
was only 1 per cent of the totul outstanding capitaliza-
tion of producing mines.

stock and funded indebtedness.

Assegsinent companies, once a prominent feature in

Incorporated companies,

QUARRIES.

gold and silver mining, are less conspicuous to-day.
There were, in 1902, 950 assessment companies, of which
99 operated producing and 151 nonproducing mines,
The amount of assessments levied since organization
by the former was $21,200,119, and by the latter
$31,657,568, a total of $52,857,682, vepresenting an
addition of 2 per cent to the total outstanding eapital
The greater part of this
amount, $42,966,822, was reported from Nevada, where
assessments ave still among the favorite means of raising
funds for investment in gold and silver mining,

The issue of Dbonds was little favored, the totad
amount issued on produzing and developing mines be-
ing only 810,120,741, The following statement shows
tlm distribution of inecorporated compfmles by the class
of stock authorized and issued:

grouped by class of stock: 1902,

Number AUTHORIZED, 1 TSSURT
of ineor-§ — S e e
CLASS OF STOCK. porated | !
"(1’111‘:.2“' . Total, Comnon, Treforred. | Totul, $ Comanen, Preferred,
e el _
|
Qperating procdueing mines: . )
'1‘1 ....................................... 1,079 $1, 213, 120,117 F1, 104,317,427 | $14,102, 690 %?L()l'.‘,(ﬂl,’i‘.l:l $1, 002, 0085, GOG $L1, %56, 197
Both common and preferred .oovvnneniiiiiiiann. 31 {"1,229 600 44, 126, 410 19, 102, 600 [ ."'.! 9, (32 37, 693, 430 14, 956, 147
Common oMY i iniieareesrsirtserenerasiraes 1,048 1,151, 190, L7 1,151,190,617 oueieviennnns i 964, !(|2.1(')1 FULE B (T 1 .
|
Reporting development work without production: ) '
TOAL cvaeniennaiiiirieircinerrvrenrnarannas 1,695 1,908, 851,126 1, 801,552,126 16."0‘) Q00 1,171, 188, 461 1,162, 2400, 218 8,848, 248
D U —— !
Both comanon and I)ILF('PL(-(I 40 60, 158, 000 43, 360, D) 16, 709, 0()() i 37, /3, Tu8 2R, GG, 480 4, NI\, 248
Comman only 1,649 1, 848, 192, 126 1,848,102,126 |, ..., ereaenn l 1,189, 603, 793 1,183, 60 7o oL
The following table shows the par value of the author- There were in all 136 companies by which dividends

ired capital stock and honds of all gold and silver

mining companies engaged in deep or placer mining,

producing and nonproducing, by states and territories,

for 1002 and 1880:

Tanre 10— duthoviced enpilulization of incorparated (‘()Hl}lv’(?ﬂlﬂ o

ducing and nonprodueing mines, by slates and tevritovies: 1902 and
1880.

1002 1880
STATE O TERRTTORY., | SO eniia) gloek (| SAIBC L o) stoek
”)l oo | wnd bonds au- O%‘;“:E"(ll and honds au-
Rories | thorlagd—par || DOSLER | ihorized—pax
Wi value, . vale,
United States........ 2,774 | $3,134, 9")0 483 468 | 2,005,817, 550
Alabama 3 001 600
Arizong, . 250 1109 ].h 000
Aritansag 1 2 00() 00D
Californis 987 ‘1'76 308 426 b 876, 30
Colorade 822 861, 611 287 126 3’5,902. 300
Georgin . 19 28 (‘)7) 000 : 3 1,510, 000
Idaho ... 38 201 776 440 13 54, 145, 000
B 10 1 1 TR OO PR 11 6, 400, 000
Mury 1and . 1 1,000,000 [ ovvsenenclaniaiiiiianiaan
Montana, 122 "12 4),7 ;000 9 19, 950, 000
Nevada ...... 107 110 44 lﬂ {80 78 759, 645, 000
New Hampshire, . coeecree]inemcneiidoaierenenernen.s " 1 500, 000
New Jersey. ... 1 600,000 . .oooovadoeiiiiiiiinn.,
New Mexico . 112 . 118, 630, 000 2 92, (100, 000
North Carolina. 16 26 5(12,000 4 l’) 00, 000
Oregon......... 148 2?& 405, 800 2 5, 000, 000
ﬁmltll Caroling, .....ooanen 2 :ol), 000
South Dakota o ...ovenanen. 103 201, 920, 000 118, 800, 000
TEXAS o ceevenronnnenanaanas 1 150, 000
S4TSR 455 182,()11 000 42 186, 200, (00
'Virginin. feteenanarraerean 4 5,400, 000 b 759, 000
Wuﬂhmgmn ........ 121 14:0 .».‘67 500 1 400, 000
Wyomin, 08 65,105,000 ||+ .. veenenslieeieninnernnenn
Placer mines not dlnssified
[T R ORI PR P 36 35,115, 000

were paid in 1902; of these 121 operated deep mines
and 15 placer mines.  The following statement shows
the capitalization and dividends of all dividend paying
companies and also the capitalization of the companies
which paid no dividends in 1902,

The statement shows that the average par value
per share of stock varied, ranging from a minimum
of #1.47 for nondividend paying common stock to a
maximum of $3.61 for dividend paying preferred.
There was no matevial difference hetween the avorage
par value of stock authorized and issued for dividend
paying and nondividend paying companies, although
the average for the former was somewhat higher than
for the lzxttu'. Of the 186 companies which paid divi-
dends in 1002, 4 paid them on preferred stoek only.
Their authorized capital stock was $3,925,000, of which
$2,400,000 was common and §1,525,000 was preferred.
The outstanding common stock amounted to $2,150,-
000 and the outstanding preferred to $1,457,682. The
amount paid in dividends on preferred stock was
$93,285.  Oune company, with an authorized capital
stock of $9,864,600, of which $5,918,800 was common
and $3,945,800 was prefu’rud, all being issued, paid in
dividends $286,752 on common and $286,748 on pre-
ferred stock.

The average rate of dividends on common stock was
5.5 per cent and on preferred 6.1 per cent. One hun-
dred and thirty-one other companies had only one
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class of stock upon which dividends were paid.  Thoere
were 21 companies authorized to issue bonds of a total
par value of $9,889,200; the bonds were issued of a par

value of $7,958,850. The average value of honds per

Cupitalization-of dividend paying aud /mu//z/‘/(/mu//)(/
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| share of stock authorized was §22.08 and per share
issued, $26.88, The total amount of interest paid was
$400,802, avernging 6 per cent. None of these 91 com-
panies paid dividends on its stock.

z//m/ (w/n/um/m with divddendy (uul nm rest paidy 1902,

AUTIIORIZED,

ISSUED,
,,,,,, - ‘., - [ L SIS P————
i Number of m . Average | I Number of ™ . AVCrage | i
I shares or “",';i‘llnl(fm pershare|  shares or [".“%1 R shn‘fru,ll’i‘:“‘lf""]“ or
honds. " or hond, | bonds, vadne. or bond, [terest paid,
Dividend puying companies: . I
Totad eapitalizntion.oveenaiiiieiiii i ccaiii it arse e 114, 620,807 244, 187, 750 %- (H o4, 717 R0
Common stoek. 118, ()m,‘;m 247, 716, 930 201 | 5,220, KGO | 185, G106, § 10, 124, 711
Preferred stock 1,504, 468 B, 170, 500 50 | 1,47, 00 B, J03, 432 30,083
Nondividend paying compan
Totad enpitallzation. oo i e 6h4, 678, 02 9RO, 071, 547 1. l')U ’ B16, 623, Kyl XH ll )0,.2/ 109, 302
COMINON SEOCK 1+« 2o eaeeaataee e e eeaneaaeaceenannes 618, 679,626 | 050, 600,477 TRIT,007, 000 | SI0,38, 663 RN
Preferred stock 5 B2, 709 18, 631, 890 l Lhu 648 &, B T
Bonds....... [ ll’) Yl &),H:l‘.l,‘,!(i(i '.39(5, 147 ,‘J.")S, Bl 40, 392

The following is a statement of dividends paid by in-
corporated companics in 1902 and 1884, compared with
the productlon of the 1)1'1‘(‘1()11\ metals for the snme years:

tiross value
N At |
of mines, | dividewds, (Commer-

I
!
J
|
’ elal),

YEAR,

HR0, 0, T2

136 1§, 464, T
il 7,.m7 (U8 T2, 87, 00
1 Exelusive of Alaska,
E]h}uut of the Director of the Miunt on the Produetion of the Precious Metals
in the United States, 1884, page 14,

A summary of dividend and nondividend paying com-
panies is presented in Table 11, It must bo borne in mind
tirat the payment of dividends ina given year is not in-
dicative of net profits carned during the same year, for
dividends may be paid from the accumulated surplus of
former years. Among the 186 companies which paid
dividends were 15 whose expenditures, mostly for devel-

opment work, during the year exceeded their receipts,
The dividends deelared by these companies aggregnted
615,149, out of a total product valued at ‘u«.l,().)f),()l'Z.
Tt s obvious that these dividends had no velation to the
earnings of the year,  Likewise, the failure to declare

“adividend does not necessarily show actund loss,  Bara-
ings may have heen invested in development work, in
new equipment of plantz, in aequiving new proporty,
ete, It ix fair to assume, however, that generally
the puymoent of dividends is o sign of snecesstul opera.
tion. To facilitute comparisons, all incorporated com-
panies are arranged under three heads: (1) Dividend
paying-—that is, (()llll)tllll(\h that paid dividends during
19095 (2) nondividend paying companies owning pro-
ductive mines; (3) developing and producing companies, *
meaning companies with which production was merely

“incidental to development work, expenditares being in
excess of receipts.

T\BM‘ 11, -—\U\IVIARY h()h I)IVIDI&NI) I"\YIN(w AND NO\YI)IVH)I ND PAYING COMPANIES, BY CLASSES OF MINES: 1902,

ALL MINES, DEEP MINES, PLACER MINES,
Nondividend paying, ' Nondividend paying. Nondividend paying.
Dividend M;., ot Dividend Dividend :
Total, puying, Ij),‘) ‘,LJI‘;H Totad, poying. Developing]  Fo || puying. ?1?3{7113
Produgtive, 3 . Productived and pro- Productive. Ane-
produe- ducing, produe
ing, ¢ ing.
;:imhu of operators 1,079 136 614 320 924 . 17 jih] 272 156 19 ki 7
aries:
8glneml oi?ceirsi. $810,505 I $241,747 | B8T, 36 | §8L03 | $772,008 || §205,812 | $474,420 | 78,080 || §O7,087 | RI0,485) §I2,02 0 §8,27
ler  saluried
employees..... $3, 634, 203 || $1,340,819 | #1,800,118 | $498, 8"(» $3, 386,486 1| §1,801,000 | 81,074,004 $110, 527 $217, 077 810, 224 $125, 454 $883, 200
WAKeS .. .v.. .. [B30, OB, 700 | $11, 156, 704 1§16, 151,227 §2, 745, 859 K-‘3‘.1('-1.9:2’/':]li."w 31()'556:454 F15, (20, 060 | B2, 441, 042 || $1, I"O 625 {|  §300,2560 s5zz 158 | §804,217
Gontraet work....... $21, 21 $105,468 | $177,724 | §148,720 $h11, 186 $180,226 | $177.687 | $14d, 624 $10, 485 86,243 $187 §4,106
Work on share of :
yrodet. . .o.y ..., $1,164, 055 | $277, 001 T, TR0 L §100,9295 | 81,104,815 1) $277,901 | $777,009 1 $109,225 $040 |2 vrnnnnnnns F640 [oeeeennns
Miscetlaneous ex- i . o
nenses. . $4,419,587 || $2, 044,522 | $2,018,486 | $36L,H79 || §1, 228,025 | $2, 008,402 | $1,889, 576 $324, 957 $196, 512 $36,080 $123, 860 £36, 622
Coat of § ‘mimlieq nd’ ! | 83, 17 7,7
materinls........L §14, 677,977 || 6,470,101 | §7,958,900 §1,254, 577 |$14, 081, 894 ] §5, 805,262 | §7, 669, 427 | $1, 106, 815 $596, 083 || §164, 849 283, 172 |- §147,70%
Qresold andtreated, I i
short tong ...,..... 8,464, 028 3,222,480 | 6,108,241 132, 7492 BI04, 020 ] 8,222,080 | B, 108, 2561 jE R 1 1 O R P
VYualue of bullion i J
contents; } .
Gold. #54, 023, 002 ’326, AL, 623 [$26, 107,669 1§71, 358, 720 ['$51, 520, 030 [1§25, 531,958 [§24, 740, 100 | &1, 241,972 || §2,502, 972[ $999, 065 | $1,861,559 | $141,748
Silver S18, 563,359 911,517,764 | $6.630, 097 | S7Ld, fan $18, 501,798 [[$11, 817,210 | $6, 530, 100 714, 483 §1,560 §654 $109
$10,199, 325 || 60, 958,206 | $3,186, 101 | $104, 920 | $107 199" 325 || $6, 056,205 | £3 186,100 | $104,920 ..ol donnenss [0 BT
$1“’>()U 640 $024, 168 $574, 008 | $102,083 || $1,300, 18” 624, 468 1{571 440 $102,077 || B0 H.....oiaal 58
TWR gross value $84, 086, 520 1845, 432, 160 [§36, 348, 875 142, 305, 824 LBR1. 581, 833 644, 431, 031 934, 085, 941 | 82,103,461 || $2,504 99(, } ¥, 000,219 | $1, 362,004 | $141,803
vcrugc per .
-------------------- 14 i b LI | U, DIV R P
Value of pmd\m; at $1 § ¥ :
lﬂl;ls ...... e 808, 827, 754 |:$35, 807, 982 1931, 578, 195 |81, 441,327 | 1565, 831, 094 [[#84, 311,515 [$80, 220, 570 | $1,299, 900 || $2,405,760 | 96,417 $1,357,925 | $141,118
Average r .
mine $68, 325 1 §250, 617 §51, 481 $4,381 §71, 947 ‘ $203, 201 §50, 487 &1, 779 16, 102 #2, .43 §17, 189 ! §2, 481

1
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The preceding table shows that the dividend paying
companies contributed over one-half of the output.
Taking deep mines alone and climinating companies
with which production was merely incidental to develop-
ment work, it will be observed that the grade of ore
mined hy dividend paying companies was worth $14 per
ton, whereas the ore mined by nondividend paying
companies was worth only $7.

Lmployees and wayes.—The average number of wage-
earners employed in gold and silver mines was 47,905
men, of whom 83,821 were employed in deep mines,
2,821 in placer mines, and 11,763 in mines reporting only
development work. Their total wages amounted to

QUARRIES.

$47,658,176.  In any analysis of these figures it must
be borne in mind that the above number of wage-earners
is an average, computed on the basis of 300 working
days, and is not identical with the actual number of
persons who earned the amount of wages reported.
The average per wage-earner accordingly represents
the cost of one man’s labor to the employer, which
is not identical with the average annual earnings,  For
the purpose of estimating the earning capacity of wage-
earners, average daily rates should he consulted.

The following table shows the distribution of wage-
earners according to daily rates of pay tor the several
classes of employees:

TanLe 12.—DISTRIBUTION OF WAGE-BARNERS ACCORDING TO DAILY RATES OF PAY, BY OCCUPATIONS: 1002

‘ MACHINISTS, S
BLACKSNITHS, | MINERS TiELp- | VIMBERMEN ppg omnmr | ALl otier
ALL CLASSES, | RNGINEERS, FIREMEN, CALPESTERS, MINERS, s, AND TRACK SR el I A
! MECHANICS,
RATE PER DAY
(DOLLARS). e s i -
Aver- Aver- Aver- . ) Aver- | o, Aver- |, Aver- . Aver- e "
Por Per Per | Der o Ter | Per N Per o Per |y comnpel DeF
080 foemtof| B8¢ loentofl %82 joentof] AYOINAC wipar  BBE Joentor] MY leentof] NEC jeentof] MEC leeutof] S VCIEC oyt of
‘%g:}_' total, j| JEN [ iotal. ’gz,"’," total. | TUbET. el "l::ﬂ“ total, ’{:&’1" total, "ﬁi,’l’} total, '{)'é’;" total, (TUHBCL
Total......oen... 47,905 | 100,0 | 2,120 1 100.0 H63 | 100.0 3,405 | 100.0 ¢ 28,008 { 100.0 | 8,804 | 100,0 074 | 100,0 100.0 100, 0
. 15,2 0.1
e g 3
7 0 .9
1,1 30 1.4 1.7
0.7 15 0.7 86 0.9
1.1 g 0.4 i 1.8
1.6 8 0.2 1z 3.7
3.2 8 0.4 . 8.7
1.9 2 0.1 b 3.7
13.9 hl 2,4 b 4 3, 6 2 3 8.7
7.5 28 1.3 28 3 &1 S0 28200 10,1 M2 3.7 20 h.1
33.4 460 | 21,6 160 1 80,6 682 1 20,0 | 10,101 | 86,0 1,188 [ 30,7 191 34,5
4,0 01 4.4 [ 0.9 136 1.0 081 3.B 200 6.7 29 4.5H
21,0 478 | 22,5 168 | 28,6 T 48,2 6,921 | 20,7 M| 1.8 210 1.0
1.0 45 2.1 3 0.0 73 2,1 299 1.1 i} 0.1 9 0.4
7.4 762 ) 85,8 46 8.8 GOR | 20.8 | 1,108 4.8 11 0.4 a2 3.6
1.3 137 6.4 b 0.9 288 8.3 63 0.2 cinuens PR 8 1.4

1 Less than one-tenth of 1 per eent,

As shown by the above table, practically all of the
wage-earners in gold and silver mines received $2 per
day or over. When the figures for the several classes
are combined it is found that 93.83 per cent of the total
number received between $2 and $4.24. The statistics
show a very large concentration of the wage-earners in
three rate groups, as follows: 13.9 per cent of the total
number in group $2.50 to $2.74, 33.4 per cent in
group %3 to $3.24, and 21 per cent in group $3.50 to
$3.74.  Most of the employees included in these groups |
probably received the even rates $2.50, $3 or $3.50
per day.

More than half of the wage-earners were returned
asminers. Their wages ranged between narrow limits,
87.2 per cent of the total number having been paid
from $2.50 to $3.74 per day. In the rate group $3 to
$3.24 are included 36 pet cent of all the miners reported.
There were also 8,864 men returned as miners’ hielpers,
about one-seventh the number of miners. The rates of
pay for these helpers were somewhat lower than those
paid to the miners,

The rates paid to engineers, machinists, and other

mechanics were higher than those of the other wage-
carners; 92.8 per cent of the engineers and 86.4 per
cent of the machinists and other mechanies received
$3 per duy or over. At $4 or more the respective pro-
portions were 42.2 and 87.6 per cent. The rates for
firemen were somewhat lower, a much greater propor-
tion of them having been paid less than $3 per day.
The range of wages for 70.1 per cent of the firemen
was from $2.50 to $8.74 per day. There were 574 tim-
hermen and track layers reported, all but 8 of whom re-
ceived $2.50 per day or more. The daily rates for the
great part of these employees were probably $3 or §3.50,
as 33.3 per cent of them are included in the group $3
to $3.24, and 86.6 per cent in the group $3.50 to $3,74.

The hoys under 16 years employed in gold and silver
mines numbered only 83, and constituted less than one-
tenth of 1 per cent of the total number of wage-earners.
Five of these hoys received less than 50 cents a day,
and the rest of them were paid between 50 cents and
$2.94.

The group of ““all other wage-earners” includes
9,279 men who were not reported under the more spe-
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cific heads, The rates of puy for these employees were
somewhat lower than those for thu wage-carners already
vonsidered, ahout one-titth (21.8 per cent) having heen
paid less than $2.50 per day.  The majority of them,
however, received at least $2.50 and a large proportion
received considerably more than ‘that. The group
showing the greatest number of employees is that from
83 to $3.24; in that one group are included 34.5 per
cent of all the wage-enrners in this class,

Tarte 18.—DISTRIBUTION OF WAGE-EARNER® ACCORDING TO DAILY h.&TI‘S OF PAY,
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Table 13 shows the distribution of wage-earners
according to daily rates of pay for those states which
(\mplnved on the average more than one thousand wage-
carners.  In addition to the number included in enc,h
ate group, the percentages which these numbers form
of the state total are given and also the cumulative per-
centages which show for each rate the proportion of the
total number receiving that rate or more.

BY STATES AND

TERRITORIES: 1902,

[Each cumulative percentage shows the proportion of the tota]l number receiving uwage as

great as, or gx cnter than, the lowest wage of the given \vur.rc g oup ]

UNTTED STATES, ARIZONA, CALIFORNIA, COLORADO, l IDAHD,
o oLLAL S Per | Cumul I ‘» Cumala-| | ver | cumnl rer ! comul G
DOLLARS), er | Cumula- . vr wnala- . ur umula- or umula- Per | Cumitla-
Averago cent of| tive per Average | s por. [ Average | N . || Average Average : N
| ee per- 5 L eent of | tive por- i b0 [eent of | tve per- . {cent of,| tive )cr- o~ jcent of | tive per-
number. Sy |eentage, [| TPPBCR a1 | eentuge. im""l’“‘ tolul, cunul\ge. number. | "0y, Ape, | Humber. G (,'unt!ll.ge.
Totab......... 7,906 | 100.0 [..oaaeill 8,080 | 00,0 B 4,486 13,503 ) 100.0 ﬁ ...... 4,03 100.0 i .........
s = T ] | RS
Less than 0,60 16 m | L O | D N 00 T AR 111 01 | S ) ORI . 1 (Y 100,0
0.50 to 1.7 72 0.2 L] 1 }‘) 100,0 [feeeveiis]oannans 09,9
0,78 to 0,99 897 0.8 Uy 8 ) . 3 1 1) 9 § 0.1 09,9
1.00 to 1.2 D 1.1 .0 U2 on, 9 16 ., 8 0.1 G, 4 23 0.5 99,9
1,25 to 119 861 0,7 47,9 &7 0.7 N il 5 L ] Q) ] it (V] 94, 4
1.50 to 1.7 Hb 1,1 97.2 130 3.7 o1 W 1 . 15 0,1 B 8 0.2 90,1
L.76 1o LY 718 Lb o1 148 44 00, 280 2ol 08,4 160 W2 a4, 8 i 0.2 98.9
2,00 to 2.24 1,630 3.4 04, 6 1 6.6 91,4 || 08 [} 96.0 827 2.4 98, 6 36 (U] 98,7
" .20 to 2 49 {28 1.9 1,4 b 1.0 R4 ‘ 472 iNt] m,7 7 0,6 40,2 L 0.8 97. 8
.50 to 274 6, 641 18.9 89,5 188 nl 834 3,077 32,0 86,7 1,860 10,1 ., 6 il 1.6 7.6
2.75 to 249 3,608 7.5 7h 6 115 4,1 7.8 || 1,280 13,7 h 1 ‘.Ml’) 6,4 8,6 K0 N a6, 0
b 0() 1o 3.2 15, 9 83,4 (8.1 874 2987 7T 2, 830 .1 A0, 4 6,029 | , 48,3 8.6 1,184 8.0 04,0
320 to 3 1,022 1.0 34.7 173 4,7 L 143 2.1 10.8 606 4.5 30. 3 (20 148 66,0
3.50 to 374 10, 048 210 807 1,228 3.4 47,8 ARY By 8.2 1,.")'11 11,1 26,8 1,831 43,2 Hl.2
8.75 to 8.99 468 1.0 0.7 14 18} 13.9 A0 | 0.4 3.0 204 2,0 4.4 12 0.8 8,0
4.00 ta 4,24 3, fdd 7.4 a7 418 1.4 18,4 |1 204 29 2,6 1,488 11,0 12,4 277 6.6 7.7
420 and oy 622 1.8 1.8 ™ PAY 20 i 36 0f 0.4 18h 1.4 1.4 48 1.1 1.1
MONTANA, NEVADA, i SOUTIE BAKOTA, UTAH, A it AND
RATL PER DAY T —
(NOLLARS). Per [ Cumula- Per | Cumula- Per | Comula- Per | Camula- Per | Cumula-
re ) rerage ! vt o ! o ron e 3 ;|
;}l‘u‘;f{)‘gf cent of | tive por- l‘h}ﬁh’}[]‘f cent of | tive per- {?ﬁﬁflﬁc eent of | tive per- I’}‘:ﬁ"ﬂgf cent of| tive per- ;mlx;rl%l‘ cent of | tive per-
' total, | eentage, < total, |ventage, 74 totad, | centapge, 0 total, | centuge, S totols | centage.
Total ...ooae.. 2,759 | 100,60 ]....claen. L6 | 1000 |vevivannn. 4,86 1 100.0 , 285 | 1000 |......... [ S018 1 100.0 ...
L.¢ss than 0., 5().. . 100.0 100.0 11 0.2 100.0
.60 to 0,74 49,9 99,9 67 1.4 99.8
L EI I I SRR PRI 99,9 i 9.9 300 79 08, 4
1.00 to 1,94 3 N, 8 9.9 479 9.7 90,6
1.20 to 1.49 | B | P P 9.7 99,8 pany BN /LB
1.50101.74 . 09,4 G 39 99.7 99,7 10 8.4 765.8
176 to 1.99 . 0.9 16 1.0 o, 8 99,7 7 2.0 71.9
2.00 to 2,24 | 99,9 14 .8 U4, 8 [ O 6 330 6,8 68,9
2,26 to 249 . 9.9 2 0.1 94.0 [i 96,0 89 1.8 02.1
250 to 27 . 00,9 46 2.8 93,9 | 0.4 523 10.6 60,
275 to 2,99 . 49,2 76 1.6 91,1 |t 4 64,2 1 161 3.3 49,7
3. 00 to 8.24 . 09,2 641 88,9 86,6 1,064 2, 2 LB 281 46.4
.25 to 3,40 . 83,4 i 2.6 47,6 A 12,1 | 91 1.8 28.3
.50 to 8.7 . 82, 8 a7 1.2 411 1,82 ¥ 8.5 705 | 162 21.5
3.75 to 3.99 . 7 16,5 8 0.5 30. 9 1] 0.2 6.9 30 0.8 2.4 a7 0.8 i
400t 4,24 ool R .8 418 20, 3 30,4 145 d,2 6.7 69 1,4 L6} 196 B.&! 4.5
4.2 and OVGI‘........ 70 26 2.6 8h i ] 6.1 hil 46 2.5 7 0.2 0.2 30 0.6 0.6

Of the states for which statistics are pmsented sep-
arately in the above table, rates were highest in Mon-
tana. Practically all of the wage-earncrs in that state
received at least $3 per day, and 82.8 per cent of them
were paid $.50 or over. In the single group $3.50
to-$8.74 are included 65.8 per cent of all the wage-earn-
ers and a large proportion of these probably received
exactly $3.50 per day.

In South Dakota, Idaho, and Nevada the rates paid
were somewbat less than in Montana, but hetween
the three states there was, on the whole, comparatively

U Levg than one-tenth of 1 per cent,

little difference. At first glance it would seem that
of the three states rates were highest in Nevada, for
that state shows an exceptionally large proportion of
wage-carners at $4& and overs It will be noticed,
however, that the proportions at $3 or more and at
$3.50 or more are greater in South Dakota and Idaho
thait in Nevada, while the proportions receiving less
than $3 are smaller. Of the wage-earners in South
Dakota, 53.% per cent are included in the single group
$3.50 to $3.74, and 31 per cent in the group 3 to
£3.94, In Idaho 86 per cent ave included in three
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consecutive groups, constituting the range from $3 to
$3.74 per day. There was a greater divergence in the
wages paid in Nevada, the group including the great-
est number of employees being that from §3 to $3.24,
and the one including the next largest number being
that from $4 to $4.924,

Following the states above mentioned in the order of
the rvates paid come Colorado and Arizona. In these
two states, also, there was on the whole comparatively
little difference in wages. In Colorado the range of
wages for 94.2 per cent of the wage-earners was from
$2.50 to $4.24 per day, 48.3 per cent being included
in the single group $2 to $3.24. In Arizona the wage-
carners were distributed in - -smaller groups over a
wider range. Practically all of them (97.1 per cent)
received between $1.50 and $4.24 per day. The great-
est concentration in Arizona is at $3 to $3.50 per day,
23.7 per cent being included in group $3 to $3.24 and
38.4 per cent in group $3.50 to $3.74.

Of the states which employed, on the average, more
than one thousand wage-earncrs, California and Utah
show the lowest rates. In cach of these states the
greater part of the wage-carners received between
$2.50 and $3.24 per day, the proportion included
between those limits being 76.4 per cent for California
and 78.8 per cent for Utah.

It will be noticed that the statistics grouped under
“all other gtates and territories” include practically all
the returns for wage-earners receiving less than $1.50
per day. This is due to the inclusion of several
Southern states, in which rates of wages were low.
They reported a comparatively small number of wage-
earners, The employees at the higher rates included
under ‘‘all other states and territories” were prin-
cipally in Oregon, New Mexico, and Washmgton
where rates were approximately the same as in the
Western states, for which a separate showing is made
in Table 13.

In addition to regular wage-carners employed by the
day or by the task, there ig a special class of labor va-
riously designated as “‘leasers,” **block lessees,” ¢ trib-
uters,” *‘chloriders,” etc. Technically, they ‘‘lease”
from the operator a block in the mine and “pay” a
stipulated royalty, which varies with the richness of
the ore; inreality all the ore hoisted is usually delivered
to the operator and marketed by him, or else it is
shipped in his name to the sampler or smelter; the
operator retains his royalty, or authorizes the ore buyer
to withhold the same, and pays to the *“lessees” their
share of the proceudb. In all cases these workers fur-
nish their own mine supplies. While resembling in

form an ordinary mining leasc, this is in substance a

contract of employment on a share of the product.
The average number of miners employed on a share
of the product in 1902 was 1,280, and the total com-

pensation received by them amounted to $1,452,602,
which included the cost of supplies furnished by them.
This system is in vogue chietly in Colorado, which re-
ported 158 mines worked on shares, with 828 ““leasers,”
California had 27 such mines; Montana, 18; Nevadu, [
Idaho, 8; New Mexico, 8; Arizona, 3; Oregon, 2; and
Georgia and North Carolnm, 1 cach,

A summary of mines employing this class of labor is
presented in the table next following. Deep mines ave
divided into two groups—those worked. on shares only
and those employing both share and wage workers,
There were only 2 placer mines reported as h‘wmg both
clagses of labor; these 2 mines are therefore omitted
from the table. The mines worked exclusively on
shares were smull, The larger mines where this sys-
tem was practiced also employed regular wage-carners,

Tanni Lk.—Summeary for mines worked on shares; 1902,

- DEEP, TLACFIL.
without |witl M Withowe

\ wuat | With wage|] 2 1t
Total.  Hagelabor)  labor, || ¥ '{ﬁgl“'

Number of mines. 03 152 41

Numboer of owners

11 .

Sularies 219, "OH 91{) 294 F1ug
Wages..... $1,088,176 |l eveunnen... $1, HH 1:0
Contract Work. .oveeveecvnnnreens 335,55.) 50, 20 3..’(1 436
Share workers:

NUmBer ievrnnieiinaniaenes 1,122 447 67

Amount paid.. ceeene| §1 ‘375,81‘3 607, 602 ) * §818, 241
Miseellnneony c\pense'«\ ......... #"ll» 69 $39, 206 F197, 6493
Cost of snpplies and materials. . 3?-187, 28 1 $18,065 S04, 248
Ore sold and trented, short tons. 831, 6206 67,168 274, 368
Value of bullion nuntunta:

Gola £3, 613, 819 $700, 241 | §2, 804, 608

Silver .| $1; 236, 292 $202, 087 89:14, 266

Other 298, 470 $064, 816 108, 664

Total gman val
Average per tu

#, 073 (‘nl() $1, 060, 093 | §3, 907, bu7
§16 $18 1
Valueof productatmh

|
3, HRD, ,‘_.)l §7.28, 880 | 2, 806, 369

.. 88, 100
AVEIRge permineg .. ooiivesins §17, 661 B, 409 §20, 268 $1, 805

There ave a number of gold and silver mines in which
manual labor is performed by the owners, either with
or without the assistance of hired help. The total
number of owners so employed in producing mines
was reported as 1,495 and the number so engaged in
mines under development was 609.  There were in all
599 producing mines and 281 under development which
employed no hived labor at all. It must be borne in
mind, however, that the census agents were instructed
to omit from their canvass mines where less than
two wage-earners were employed.  The above nmnbers,
therefore, include only such mines as were reached by
correspondence and those which were supposed from
preliminary information to come within the scope of
the canvass, but were found upon personal inquiry by
special agents to employ no hired labor. The total
number of men cngaged in working their own mines
without hired labor, or with but casual help, must be
considerably larger than the number reported.

A summary for mines operated without hired labor,
as far as reported, is presented in the following table:
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TansLe L&.~—Summeary for mines operaded awithowt hived labor: 1902,

Towl, Placer. Dueep.

NUMDEr Of MINES. . ovae it iieeaiianna s 396 2038

Number of owners working...o..oooiiviinvrnen. 1,160 T 3ul

Conteaet Work..ooooeioaiiai e FL686 {l..... .. 81, (86

Miseetlaneons expenses, total. oo #31 1K, 667 $12, 637

Rent and royalties oo ie e ieiiiiiiiaanens F20,007 || $15, 100 #10, 957

Mines and mineral lands. .. ... 18, 6 8, 312 $10, 651

B 1R 1) O NN b #2,817 214

(678176 R, ®,6f 1,471 $84

Other miscellaneons exXpenses. o ocea v erevas &4, (187 93,407 &1, 580

Costof supplies and materials. ... 1,740 [ $21,248 20, 497

Ore sold or trented, Short tons . cooiiiieierannnns 0,882 1., .. v, 382

Average per deep MING coniiiiiiiaieeaaiean A0 At

Total Erost VAINE .. ov v s iieree i i it ernaaanan $IIR, 100 #2845, 520

N1 1 LS STUR 73} o DA 10 20
Treatment eharges and freight oo, 816, Y28 81, 407
Value of product at mine ... F182 068 |1 $291, 760
Awverage per mine...... B T FR06 LYRTS

The average output per mine, as shown in the pre-
ceding table, was less than one thousand dollars; the
output of ore in an average deep mine operated with-
out hired lahor was 46 tons, and there were about two
owners working in an average mine. It is evident that
the work did not ocoupy the entive time of the owners.
This wust be borne in mind if it is desived to make
compurisons with other mines.  Ore bringing §25 per
ton is considered a high-grade product.

The mines at which owners were reported to be doing
manual labor include cooperative mines, the number of
which was 25, Of this number there were 11 mines
ench of which reported less than five men employed.

The term ** cooperative” ag applied to such mines is
somewhat vague, A ““cooperative association™ consist-
ing of from two to four men, often working by turns
and devoting to the work only such time as can be
spared from other oceupations, is not easily distinguished
from an ordinary partnership. It 5 members be consid-
ered the minimum for a cooperative association, there
were 14 such associations, with 171 working membervs;
in addition to these, 1 man was hired for wages. Ot
these associations, 1 with 12 working members was incor-
porated, with a capital stock of $60,000, and upon this
capital a dividend of 6 per cent was paid.  This mine
is also included among those owned hy incorporated
companies. The greatest number of men reported by
u single association was 28, Twelvoe associations, with
a combined membership of 136 men, were engaged
in placer mining, and 2 with 35 men were operating
deep mines. The membership of these associations
inelnded 101 Chinese and 70 persons of all other nation-
alities. The Chinese were working exclusively in placer
mines. There were in all 8 associations composed
exclusively of Chinese,"with a total membership of 95
men; the greatest number reported by any Chinese as-
sociation was 16, There were 5 associations, with a
total membership of 68 men, composed of other nation-
alities and 1 with & mixed membership.

The total output of all cooperative associations was
valued at the mine at $02,318, avernging $6,594 per
mine. The mines are grouped by the value of pro-
duction, as follows: Onevith anoutput of lessthan $500;
3 with an output exceeding $500 but less than §1,000;
7 with an output exceeding $1,000 but less than $10,000;
and 2 with an output exceeding $10,000 but less than
§50,000,

Contraet work.—An amount of contract work in and

about the mines was done by individuals, firms, and

companies making a speeialty of certain classes of work.
The total amount paid for contract work was $2,168,861,
of which $1,542,771 was paid at mines where develop-
ment worle alone was prosecuted, and $626,000 at pro-
ducing mines.  The latter amount was nearly all ex-
pended in development work, such as tunneling, shaft
sinking, drifting, running levels and winzes, ete.  Min-
ing proper (stoping) was only in two cases reported as
being done by contract along with development worlk,
the total expenditure for contract work in these two cases
amounting to $46,888.  Pumping was reported in two
cases only, the total amount being insignificant, In o
fow cases cutting and hauling of wood and timber,
roadmaking, and building and cleaning of ditches were
reported, the total expense amounting to §15,414,

The number of men employed on contract work could
not always be stated aceurately by mine operators, for
the reason that they had no dircet control over the
men employed by the contractors.  Very frequently
the numbor of men to be furnished by the contractor
was stipulated in the contract. Still the time consumed
by them in doing the work was in most cases not
stated; therefore the number of men could not he re-
duced to an annual average hasis of 300 working days,
and duplications could not be avoided. The same men
working in o mining camp on a number of mines sue-
cessively were reported by several operators. The
total number reported for producing mines was $80
men, whereas in mines veporting development work
only, the number of men employed by contractors
aggregated as many as §,640,  The number of men ve-
ported in cach class of mines shows an extreme dispro-
portion to the amounts paid for contract work, It is
apparent that in some cases the number of men must
have been underestimated, whereas in others there were
probably many duplications.

The several classes of labor presented under the head
ot “employees and wages™ and ¢ contract work” com-
prise an average of 47,905 regular wage-earners, 1,280
workery for a shave of the product, 2,104 owners doing
nmanual labor, and 6,620 men employed by contractors,
T addition to these, 5,135 prospectors reported 5,519
mining elaims, upon which, in compliance with the min-
ing laws, the sum of $551,900 ought to have been ex-
pended in assessment work. Considering that many
mines were opernted only at certain seasons and that
during a portion of the year the miners had to employ
their time in.other industries, it may be conservatively
estimated that from 50,000 to 60,000 men found em-
ployment in gold and silver mining.

Time in operation.~—Tables 16, 17, 18, 19, and 20
present a classification of producing mines by the num-
ber of days in operation, number of shifts employed
per day, and number of hours per shift, and a like
classification of all mills whenever separately reported.

For a number of the mills combined with mines
only one report was made for both mill and mine, in
which case the report was included with the number of
mills.  There were, as stated on a preceding page, 599



mines in which no hired labor was employed, not in-
cluding 162 mines where ull miners were working on a
share of the product, and 2,393 mines and mills with
regular wage-earners,  Many of the two former clusses
falle.d to report the number of days and hours in opera-
tion.  The number of mines reporting the days in op-
eration was 2,525, and the number reporting the hours
in operation was 2,404, The total number of mines
shown in Tables 18 and 19 includes a duplication of 84
mines which reported different hours for various classes
of employees,  All other mines reported the same hours
for all employees.
Tasuie LG.—Number of mines, clussified according to number of days
in ()]wmiwn, IN/ states uud ierrlluru'e 14902,

Total DAYS.
sTATE Ok TERRI- | Ui ‘
TORY. repOTt- 30 | 81 61 | 01 121|151 {181 | 211 241|271 | 801|881
ing andl tolto | tojtojtoftotto]| toltol to]te
v {less 60, ’90. 120. 150, 180, |21, 240,270, {300, 1330, (365,
: i |
United States.| 2,526 || 96 211 i‘.‘lﬂ 258 1201 1107 (169 181 {127 (201 (17

Alabama ..e.... . 3 ( ;O R I TR SN SO IO 1

Arizona, ... 67 | 1 ; 91 4y 2] 4| 81 3061 8] 2
Arkansas.... ) | PR PR B e [ e I T O S
California . . 812 3() 69|73 1 98 | 62| 647 68 [ 291501109 { &Y | 100
Colorado .. N GI8 (| 19 1 BO L 40 | 45 1 63 ] 85 | 84 § 88 | 32| 88 | 60 | 145
Georgin. A3 4y 6 4] 8.6 8 7] 1. o811 1
Idaho . 206 Q1201210135120 113 |10 42| 24 31
Mmyism« . 1 O RN I B P
Montann . 175 Gy 7|t sl e e MW A5
Nevada. .. s M1 l A 4 B304 6 80 B A3} B] 2
New Mexico....... 82 BI12 |10 &) 6} 41 7| B 71 7] 6 B
North Carolina.... I ey enafonnn] 2 uienfeenn 1y 2000 8L,
Oregon . ovovvvnens 20 G s erfaia|on i ile w1tz 19
South Carolina.... 8] 1 R N PR IR JRPEY PP DR S I PR PO
South Dakoetn ..., b2l 1 1] 8] 6] 2 1) 1| ¢ 3| 16
Tennessee .. - R (A PR R PR s ) PO PN PN 1lade...
Texas . )| PR PR R PN PN RN PRt PO SOOI D IS 1
Utal . .- Bl ... 2] 4| 27y 47 60 8| 6] by 0| 7] 88
Virginin......... . 4 ) 3 PR O R PR PP I B 11...,
Washington ....... 2790 21 23 2| 4] 2] 8] 1} ¢ 2] 1)1 H
Wyoming..eeeaea.. 4l 1. [N P I I P | . 1

“TanLi 19, —~NUMBER OF MINES, CLASSIFIED ACCORDING

MINES AND QUARRIES.

Tanre 1T .— Nwmber of mills, clussified aecording to monber of days in
operation, by states and territovies: 1002,

| MATS,
Total | pax
STATR OR TERRI- 11]1)1(};1 ] |
TORY. 1‘0(0():‘{- 30 AT 61 ] 01 [120 161 1R 210 241 271 | 801 | sd1
ingr andl 1o [ 1o | to | o {to {to (1o [ o | to [to |t
& ess| 60, [ 00, (120, 150.] 180, 210. 240, 270, | 800.| 8301 865,
Tnited States. 482 11 81 | 76 | 40 | 86 | 81 17 W28 117] vo
Alnbama ....... e il 1. . .
Arizong .oooooaa. 2404 i 1fe.eer 11 8 v
Californin ..o.eel.. WG 142 [ BR UL 110 [ 19318 6120|1011 ] 2] J44
Colorado .......... 710 4] 8y 6 4 1 2] ¢ 17 67 61 23
Georgi..e..ovnaenns W 2 20 1) 2.0 Yo 11
Tdaho _...eoeiene. 460127 9 11 27 8101 1 . 6] 1 G
MOntAnA «oevaannns ' Of 2. 12 1. vee B
Nevada..,..oeee... 25 A 0 T O PRV S O (RS S 20 RO D I A O Hi)
New Mexico....... 10 8 41 4] 114, 2 .
North Carolina.... 1. .
Oregon vuvuveeeennn 61 1] 1 3
‘South caroling ... DN | IR PR PR P
South Dakata...... w000, 1)1
VAN o eesenanenanes e
Virginia..cooova... | [ | aan
Washington ....... ; 20 1 e..s
Wyoming «........ \ FEAR 0 N T PO IO

Tanre 18.—Number of mines and mills tn the Cuited States, classified
according lo nwmber of working shifts per dugy, and wonher of howrs
por shifts 1902

MINES, MILLS,
HouRs IN orera- | . -
TION, Total {|f Run- | Run- | Run- § Total | Run- | Run- | Rone
report-ining 1ning 2 ning 8 wpm't- ning Lining 2 ining
ing, || shilt, {shifts, |shift h.[ ing, || shilt, [shifts, [shifts,
— S N — o .
i
Vuited States .| 2,528 il 1,767 621 140 {\ 470 166 276 hr
Less than & hours ... 13 » l
8 hours.... 929
9 honrs. . 362
10 hours, 1, ()‘)&)
11 hours.
12 hours. llh

TO NUMBER OF WORKING SHIFTS PER DAY, AND NUMBER

OTF HOURS PER SHIFT, BY STATES AND TERRITORIES: 1902,
RUNNING 1 SHIPT, RUNNING 2 S1TFTS, RUNNING 3§ SITIFTS,
Total S -
RTATE OR TERRI- | Te-
LY, . Loss ! Luss . Loss
Tory. r;gg potar, f0nnt 8 Lo fot0 b oar g e Hehen| 8 48 foao | a1 | sefe o ihan] 8 Lo |10 ] 1r ) e
8 [hours{hours|hours! hours! howrs)! % |hours|hoursfhours/hours{hours|| “ 9t & hoursihoursihours hours{hiours
, houry hours ‘,hmu‘s( .

United States.

Alabama
Arizona .
Arlkangay .
California
-Colarada
Georgia .
Idaho...
I\mrylu.m
Montana
Nevada .

North uu()hnu FO
Oregon..oo......
Suulh Carolina. .
‘South Dakotn
Tennessee
Texas .
Utah .
Virmnlu .
melnngtn .
Wyoming
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TABLE 20.—NUMBER OF MILLS, CLASSIFIED ACCORDING TO NUMBER OF WORKING SHIFTS PER DAY, AND NUMBER
OF HHOURS PER SIHIFT, BY STATES AND TERRITORIES: 1902,

| RUNNING 1 ST, RUNNING 2 STIFTES, i RUNKING 1} RITPTS,

Total{ | e —
STATE OR TERRI- | TC- [ Loss Toss Yaoss
ot thau | 8 |0 | 10| n \ 12 g fthanf 8 ) o | ae | oxn | a2 fla s a8 o9 ot | 1| E2
£ . 8 [hourshours/hourshoursihours & fhoursihonrs hoursihours lioursy 8 [heurshours hoursihoursihounrs
! houry hours hours

United States.

Alabamn..i,oeae..o.
Arizmma ... .
“California. ...
Colorado...
“Georgin
Idaho..
Montan
Nevadn..
New Mexieo .
Norih Caroling......
TOregoN. coveieenny.a..
South Carolina......
‘South Dakota.......
04711 | I ee
Virginia
Washington.........
Wyoming....ooo.....

Supplics and materials «nd miscollancous eepenses.—
The general term “materinlg” has scarcely any appli-
cation to mining. The *““material” operated upon in a
mine is the rock underground or the gold bearing
gravel. The inquiry calling for * total cost of supplies
and materials of all kinds used during the year™ at the
mine contained the following explanatory note:

““The cost of the following materials should he re-
ported under this inquiry: Lumber and timber used
for repairs, mine supports, track ties, cars, and for all
other purposes; iron and stecl for blacksmithing; rails,
frogs, slecpers, ete., for tracks and repairs; parts of
machinery and tools used for renewals and repairs;
explosives, water for boilers and for other purposes;
fuel, illuminating and lubricating oils, machinery sup-
plies, ete.”

All the items here enumerated come strictly under
the definition of “supplies.”  The “material” treated
at the mills is the ore which comes from the mine. It
is not customary in mining bookkeeping to charge the
mill with the value of the ore brought from the mine.
In the schedule relating to ** reduction works, other
than smelters,” there were two sepurate inquiries, one
relating to “‘materials,” another to ‘“supplies.” The
former called for a statement of the *“character of ma-
terials used, whether ore, tailings, or other materials,”
and was confined to *“materials bought in 1902.” The
amount reported in answer to this inquiry is not in-
cluded in the cost of ““supplies and materials” but is
given elsewhere as a separate item.

The explanatory note to the inquiry relating to mill
*‘supplies” enumerated: *Shoes, dies, screens, plates,
and other parts of machinery and tools used for re-
newals and repairs; quicksilver, eyanide of potassinm,
lumber, iron, steel, oil, fuel, water, etc.”

The total cost of ““supplies and materials,” as horein
defined, was reported as $21,774,845, distributed as
follows: Producing mines, decp, $15,008,782; placer,
$790,086; developing mines, $5,075,077.

The item, “miscellanicous expenses,” includes rent
and royalties of all descriptions, ** taxes, inswrance, in-
terest, advertising, oflice supplies, Inw expenses, injuries
and damages, telegraph and telephone serviee, gas, and
all other sundries not reported elsewhere,”

The total amount of miscellaneous expenses off pro-
ducing mines was $5,357,520, of which $1,419,155 was
reported as rents and royalties of all deseriptions for
mines, and $3,088,87L for all other mine expenses and
miscellancous mill expenses; the latter item ineludes
the sum of $,244 paid hy eustom mills as royaltios for
the privilege of reworking old tailings,

The miscellaneous expenses of developing mines ag-
gregated $1,017,350, of which rents and royalties of all
deseriptions amounted to only $71,131.  That the amount
of vents and royalties puid by this elass of mines was so
ingignificant is in harmony with the character of the
mines, royalties and rents being as o rule proportionate
to the returns of the mine.  Where the mine is not pro-
dueing, the labor and expense incurred by the operator
in developing the mine are a part considerntion for the
privilege of working the sume.

Of the items making up the total royaltics (§71,131),
the principal expense ($41,916) was for the use of
water, and the next largest sum ($16,153) was ex-
pended for electric power; other power (air, steam,
ete.), cost $2,406; the rents of mines and mineral lands
amounted to $4,528; expoenditures on plant and im-
provements were $3,572; for tuunel privileges, $8:43;
and rent of office and miscellancous vents, $1,713.

T
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The following is a statement of vents and royalties
paid by producing mines:

dents and royelties puid by producing mines: 1902,

QUARRIES.

mining and manufacturing is that in the latter only
-apital and labor are factors, while in the former industry
there are three factors of production, viz, land, capital,
and labor. The present census of mines and quarries

""""""" o Al mines. pucer, | is the first in which the scope of the inquiry has in some

Tomal st 419,360 || 91, branches bheen extended to the ownership of mineral
Mincs and mineral s ....eoceaeeeeneens o T w7 | lands. Though the special schedule providing for gold,
aivl B e ol MU silver, lead, and copper mines conlined itself to mineral
e e 1. i dLHEL Wi | lands, it is probable that in some cases the reports
i e T G | ineluded lands of all deseriptions, such as timbering:

The greater part of the royalties paid for the wse of
the mines and mineral lands, $500,550, was reported
from Colorado; the amount reported by all other states
was only $195,892. TRoyalties for tunnel privileges
were reported as follows: Colorado, $43,954; Nevada,
$192,482; Utah, $7,266; all other states, $580. The most
of the payments for water rents, $210,641, wus reporied
from Californin; the next largest sum, §40,707, was ve-
ported from Colorado, while all other states aggregated
$35,662. The amount expended for rent of electric
power was $215,802, of which 128,077 was reported
from California and $87,725 from Colorado. The rent
of other power was exceptional,

The royalties do not include those charged to so-called
“hlock lessees,” “tributers,” ete., who made no reports
to the census. Where the mine was worlked hy regular
wage-carners as well as by tributers the amount charged
against the latter as royalties could not be segregated.
But where this was the only class of labor employed in
mining the amount charged as royalties can be ascer-
tained by deducting the amount paid to the lessees from
the total value realized for the ore at the mine.

Mineral lands~The primary distinetion betweon

lands, building lots, ete.

The acreage of mineral lands was reported for 5,845
mines, viz: Producing, deep, 1,913; producing, plcer,
8463 mines in the development stage, 3,086, No veport
of acreage was made for 178 producing, and for 166
developing, mines; these constituted 5.5 per cont of the
total. The arvea veported hy producing mines was.
406,009 acres, of which 219,84 acres helonged to deep-
mines and 186,660 acres to placers: 653,001 acres woere
reported by mines under development. This shows
that the aren held for development exceeds by more
than one-half the acreage of producing mines,

The leasing of mineral lands had only a subordinate
partin gold and silver mining, The total area rented was
58,807 acres, 83,259 acres by operators of producing
mines and 25,548 acres for development,  The total roy-
alties paid for the use of mineral lands amounted to-
$696,879, of which $+6,807 was paid on placers and
$649,565 for deepmines.  In Table 24 all mines report-
ing acreage are arranged hy the area owned and leased,
by the character of mine, and by states and territories.
The number of mines containg a duplication of 68 mines
which were located on land partly owned and partly
leased.

SRRITORIES: 1002,

TanLe 21, —CLASSIFICATION OF MINES ACCORDING TO ACREAGE, BY STATES AND Tl

UNITED STATES, I ALABAMA, 1 ARIZONA, | ARKANSAS, | CALIFORNIA. COLORA DO, GRORCTAL
! R N - B .
anmi Acreage. 1NumE %\Tum- N“mE Num- Num} Numi I
her of HUT 0 R L) G . | DO O ber of . | BUT O e, | DET O o
mines | Per || mines ‘}L(glc} mines ‘}1(;‘:3‘“' mines “}c,rf"' mines ‘\l“,r_“ mines "}l(,"f mines “\l‘;‘: -
sgport- | Totals | o0 [ report- b lroport-| 8% pepore-| 8¢ [repori-| MEC Treport-| Y% pgport-; UES
ing. M Ing. ing, ing, ing. fug. ing.
Producing mines: i a R 1
I)ee-}[):-— !
and owned— I
LSS D 1,661 | 205,884 | 100.0 8] 1,80 | 5710765 48,858 | Gdl _ Al Lace
) RETCS OF 16850 neanennne 495 | 7,968 g 106 o670 g2 2, 4 o
21 fo U9 neres. .. .es 143 29, 286 1,482 7,491 2111 9,891 1 40
100 to 999 AereS..oovae... 469 | 113,732 9,208 20, K39 &h | 10, 861 3 1, 060
1,000 acres and over..... 29 66,104 | 26,81 1| 1,400 [..o..iifieeennnn 11,762 O 8620 | .0vvriitornnnans
Land leaged—
Y O 404 | 183,006 | 100.0 300 1,672 | 249 | 5,778 4 216
20 acros or less 2l | 8,286 | 22 o) L I T N A (R B T
21 to By aeres.. .e 11 b, 071 212 | R A 1 40 1. 420 [114 2: l'i(?H 2 lf;f)
100 to 999 aered.. ... 29 5,669 1 405 1 470 2 260 QU0 1,691 |.ovenns [P
Placer— i
Land owned— 1
TOB v s eemenen eeeeenns _ 78T | 147,860 goem | 17| omas) vl o1um0
90 neres or less . . 16| 8,494 o83 | TR w1
2] ta 99 acres.. . . 278 | 14,619 3'7161;7 1 f{g vereens [ 0
io(g)og) 499 WG oo zx;(). 81,384 41, 042 YR DI )
acres and over..... 22 67,986 31, 592 4] o1m N
Land 1en'sed—- 37, ] 31, Hu $1 G AT8 eeemeevilarionane
T TSRO 75 19,204
20 acres o1 lesy 14 241
21 to 99 acr 27 1,879
100 to 999 ac 29 8,847
1,000 acres and oy . i} 4,277 | 8,
Development worlk without production: |
Owned and leased— .
TOLAL <o e ensece e 3,080 3| 8760 | 872 70,346 1 80 | 963 [174,188 | 015 | 83,4M
20 neresor dess, ool (81 ) 929 BB .. .- T 0| 4oL 4,872
21 t0 90 acres...... 1,076 | H9)858 | @ lllillilllllil g | aom TR 102 5 801 850 1 16,38
100 to 899 neres. ... 1,277 | 294, 240 | 58,698 |, e ]enneanes 142 | 89,517 157 § 80,877
1,000 acres and gver. o s 2, 500 4| 4880 e 11 26, 990 6] 11,8
10,600 to 99,999 aeres 4 88, 825 [ . Lo 1 120,00
100,000 neres nnd ov T1 2000000 | 15,3 || oo I T o, 000 . L [
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TapLe 21.—~CLASSIFICATION OF MINES ACCORDING TO ACREAGE, BY STATES AND TERRITORIES: 1802—Continued.

Do, MARYLAND. ;  MONTANA. NEVADA, | NEW JRRSEY, | NEW MEXICO, I‘““;;f\,‘\'““" OREGON,
Num- ‘Nnmf INum~f anm- lNum} IN“mf 'Num‘-_ 1Numi
ber of e | er of e (hEEOT L her of - her o e, | DEEO oo | DET O \ »ar o
mines] ACTC njnes ‘}l( o7 {mines ‘:\( o7 |mines ‘}“ 0 | mines A\(ff‘ mines ‘1}\(,1'& mines A\(’r,e' mines l?lcre-
report Y8 peport] 'BY reporte] U8 Jreport-] "¢ lreport) ME ireports RES vopurt- 882 \report| 28
ing. ing. ing. ing. ing. Ing. ing, ing,
Protiucing mines:
Deep—
Land owned— \ . : M
PO e e ereeeeieeeemaenenennns 111 [ 19,246 [oveeeafennnnnns 110 H, 080 67 | 8,253 |.. 61 | 15,072 91 8,580 68 9,397
20 neres orlesd.. ... 16 L1125 1 A SN l(l 490 ) 14 1 15 8 160
PR IO 0 (O PP R 111 T IR PN B LMD 17 26 1 iy 24 1,867
100 to 999 neres.......... P L A 11 1 RO PP 36| 8,985 26 20 6 2,460 36 7,870
1,000 acres and over.,.... [T O A PR NN P Ui, 660 1 2 T 2,000 |-ceree]oaennnnn
Land leased—
Totalooieiiiiennnannes PR, .16 it 1,538 7 16 TR2 1 643 4 160
20aeres or 1es8 oo voveenn. 1 109 631 [} 40
21 10 89 aeres . 2 il Gty 1 120
100 to 999 aeres. ... eeas g ELTN +10 1) W0 eceenddeetoneas] 1] 2000 1] B8 |eeniiii]eennns .
Plaver—
Land owned—
Total..ooeviianaiians Cersianan 70 17 180 12, 868 18 11 216 27,582
20 neres or less ..., P 18 ""() . R 60 G (1() + 526
21 tO YU NCLCS v evvnonanann, 26 [ 1,308 (.. ] 342 8 155 1, 3, 681
100 to 999 acred.. ...oannn. 30 ] 10,262 |.. 14| o, 866 1 820 |.. 17,085
1,000 acres and over...... 20 5,300 a1 7,000 31 10,650 rean 6,340
Land leased—
Totdoveiieiiininnaianaas ren 4] 1,080 3,281 1 150 1 1,763
20 ACIES OP 1CHA everennnens]oanannales Ceaaen 3 60
PARGRNTE (U P 60 1. B 200
100 to Y09 aeres. ... 1,020 |.. 7 1,403
1,000 acres and over, Y P PPN 3,000 [cauenn. PO
Development work without pm(lu('l ond
Owned and leaspd— ) ‘
Total......... e PN o804 48T 1 (i) }"\ .N, R4 731 18, 10% 1] 1,602 146 | 60,822 241 16,692 181 | 28,601
20 00TCH OP 108 vruuiancnnnaans 42 RO" ‘! ¥ a77 14 21 N P PPN 12 180 1 8 12 211
21 10 99 AT cauian.s 182 1 7,808 4 | u061 . 3,168 10 604 71 4,610
100 to 999 acres.. ... 125 | 26,004 Sl 1 4,080 14,700 D] 3,310 96 1 20,870
1,000 acres and over. . H 19,080 T R660 ) 8 84007 1| 4602 fieeeiiifeeeninss 412,770 2 8, 100
10 000 to 99,909 nere .- 1| 25,4000 NI 0 !5 N RN I ves .
100,000 acres and over. S S e Y PG [P N
"‘"”l“;;‘A“ Rko- "‘“}(’3){;‘\’.’“‘ TENNESSEE, TEX AS, UTAH, VIRGINTA, | WASILINGTON, | WYOMING.
%\‘u m- }\*n m-r Nhn- }\Iumi len} IN nm} 1I)‘Iumf- ll:mmf
her of - wroff o |herof T o | BRI D . | 1OT 0 o | DETOF po. | DET O _—
- mines| 4000 [yniiag| AT nines| AT nines "}l“,‘,“‘ mines ‘}I‘flf mines ‘}l‘g‘;f mines "}“gll} mines ‘;‘;ge
report- B¥% lropart:| 8% Loport] B¢ lrepoats] "B Jreportd Y80 heport] F% dreport * lreports] MES
ing. ing, ing. ing, ing. ing. ing. ing.
Producing mines;
Dee =£
und awned—
N 91 8,150 10 I P57 A RPN PN .- 1 G20 62 | 12,711 1 275 Q] 2,256 4 448
20 aeres or less 8 O H 6 . I TT {evevenn]oannansn
21 to 99 acres.. 11 RGB |, g 411 2 100
100 10 999 acres.. . PN S 13 1 3,640 |, 7,472 61 1, 7()8 2 348
1,000 seres and over, ... 8,150 31 7,07 8,250 {.oeeinefninann. [ N [N P
Land leased—
Totud....... N M a0 12 19| 1,158 2 133 1 20].......
20 ACIES OT JCSY eweennnnn. e 10 |. 4 53
21 10 99 neves....... PR Hh 12 f61
100 to 999 acreS.vunen ..., 197 h 444
Placer—
Land owned—
Total............ S I O s T - {1 DN PP PR N
AT V=T o (L O AU PO I APUURPN FORISN SO A SRS RN AP
2110 90 ACTe8 . evenainnnes
100 to 999 acres........... cen
1,000 acres and over......
Luand leased —
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20 aeres or less . ..oue...
21 to 09 ACTeS. . veviiinnnn.
100 to 899 acres...oee.. ... .
1,000 acres and over,..... S P ) PO PR
Development work without pxoductmn
Owned and lensed— |
Total......ooeenaen [ ceeeedl 111 : 251 | 37,202 S 226 188 83 | 16,614
:
20 peres orless ... i . D eeeinns . 19 84 ..., 8 150
2ltoQdaeres.....nnun... s 847 chereees 86 % 4,718 5., a1 2,009
100 to 999 acres......... E 145 | 80,270 ]b (‘0() 4% 8, 436
1,000 aeres and over.... 1] 1,40 1 5,400 1| 6,000
10,000 t0 99,999 ROTOA. oo veeen|euiiia]onienaad] T TILTA0 e e e [ e e USRI
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The preceding table shows the concentration of the
ownership of mineral lands, both in deep and placer
mines. By far the greater part of all mineral lands ix
held in plots of 100 acres or more, representing an
aggregation of five or more original locations. This
concentration is especially conspicuous in mining prop-
erties which are now being developed; four-ninths of
all such mineral lands are held by 52 operators. One
mining property in California extends over an avea of
100,000 acres. .

The correlation between the area of mineral lands
and value of production is shown in the following
table:

TanLe 22.—Classification of deep and placer mines by dereage and
value of producl: 1902,

ACREAGE. VALUE OF PRODUCT AT MINE,
lI\'umi —————— S
her o e |AVOTREE| AvOr-
mines.! Per " Per [AVOIMEC) AVET-
Total. | . Total, - per jage per
cent, eent ine, | acre,
— | S o
Deepand plac- {
ermines ....| 2,987 || 406,009 {100.0 | §78, 161,088 [100.0 | §26,600 28188
20 aerey or los 021 f| 18,644 7,476,142 | 0.6 | 8117 548

21 to 99 avres

063 49, (02 20,144,263 | 25,8 1 20,018 406

100 to 999 neres. .. .. BOR °| 208,772 38,258,620 | 48,01 47,850 183

1,000 acres and over, 67 | 133,901 10,885,376 | 18,2 | 154,250 77

Acreage not reported 178 . eeeee 1,986,679 { 2.5| 10,880 [.......
i

Deep mines ...p 1,059 73, 961, 544 1100,0 | 87,750 2330

20 acres or less ..., 716 7,205,760 | 9.8 | 10,148 727

21 to 99 neres . 670 19,086,727 | 26.6 | 26,807 579
100 to 999 fered.. e, 498 86,902,908 [ 48,5 1 72,004 300
1,000 acres and over. 29 9,474,168 | 12,8 | 826, 625 170
Acresgenot reported 46 ¢ 1,682,925 | 2,8 | 86,686 |.......

Placer mines.. 978 || 1806, 660 %100. 0| 4,189,645 [100.0 | 4,284 291
20 acres or 1888 evuna. 205 8,660 | 2.0 210,88 | 6.0 1,026 68
2 to % aered. ... 203 15,663 | 8.4 508,636 | 12,1 1,736 32
100 to 990 acres. ... 310 88,930 | 47.6 2,840, 661 | 66,2 7,008 26
1,000 acres and over. 38 78,412 | 42,0 861,208 | 20.6 | 22,663 11
Acreage notreported i 70 | D R 253,764 | 6.1 1,922 |.......

1 Exelusive of 65 custom mills,

2he product on which thisaverage is computed does not inelude that for
mines which do not report acreage.

It appears from the preceding table that the value of
the mining product bore no direct relation to the area
of mineral lands owned or leased. The average pro-
duction per acre decreased as the area increased; the
three owners of the largest acreage were among the
smallest producers. It is probable that while the
smaller properties were under active operation the
larger were awaiting development. Still the value of
the average production per mine increased with the
increased ownership of mineral lJands, though not in
the same ratio.

The following table shows in parallel columns the
royalties paid and the value of product of deep mines
operated on leased land only. It covers 10,872 acres,
i. e., 78 per cent of all lands leased by deep mines.
Operators, 55 in number, who owned mineral lands in
addition to the lands leased are omitted.
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Tanuie 28.—Talue of produet and roywitics of deep nines operaling
o leased land ondy: 1902

AND ROYAL
|t FOR  MIN-
i ERAL LANDS.
Num- | Valueof | I LANDS
STATE OR TERRITORY. ber of | produet at )~ e
mines, mine, | Per cent
/ [ Potl. | of prod.
‘ i wel,
United SUEeS oo e eeeerennannns 830 | 83, 210,86 1 E510, K18
e SOOI PERR PR~
Culifornift. cooiiinenesnriinrersaacnass 30 188,117 18, 145
Colorado.... W3 | ¢, 100,840 wTh, el
Georgla ..., b 6, 0 T
ldaho....... 14 43, 906 1, 037
Montana.... A0 RESERS S 1) 74,270
Nevada ....... ) 126, 265 13, htl
New Mexico . 14 106,173 11,3
south Dakota . 3 N, 6, W7l
L0710 ) 18 111, 146 H, 160
All othier states and territories?. oL 10 A2 AR H 7481

1 eludes Arizong, 2 Maryland, 13 North Carolinn, 1 Oregon, 3 Virginin, 2
and Washington, 1,

The following is a summary of all the statisties for
deep mines operated on leased land only:

Tanti 2b,—Swnnuery for deep wines operated on leased b ondys

1802,
NImDET OF IHER. Lo iiiiiieiiaieenarierenssaasnmmn s aensornaranaces il
Number of awners working . 134
Slaries, coee e 8195, M7
WHECS coviet s irrmrneaaraannas . 81,504, 80N
Contraet work. ., 870, Huw
work on share of prodact o.oooo.oo .. 24, finl
Rent and royaities of mines und mineral lnnds, oo, 00, 8is
Other miseellaneous EXPUNBUR «ooiiivierine s crriearanas £110, 12
Clost of supplies and MALEriRlS. . on i e e G, 014
Ore sold and treated, SHOrt tON8. Lo cier i ciiiscseaaas L0AT, BN
Value of bhulliongonten(s:
Gold

Silver.....
Qther metals ...,
Totel gross value.,

Value of produet o ming
Avertige per mine
Acrenge lensed ...
Averaga per m
Meehanioal paver.~—The total primary power used in
gold and silver mines amounted to 195,505 horsepower,
of which 122,854 was stean, 43,930 water, 1,060 gas or
gasoline, and 8,003 other power, mostly comproessed air.
Of this total the rented horsepower agpregated 17,4332,
of which 14,469 horsepower was cleetrie.  In addition
750 electric motors, having a capucity of 842,008 horse-
power, were reported owned by the operators,  More
than one-half of all rented electrie power was reported
from California, the rest was nearly all used in Colorado,
The use of water as o motive power was a murked
feature in California, which reported nearly one-half of
all waterpower used, viz, 21,517 horsepower. The
total horsepower of steam engines in that state was
16,858, and the total electric power owned and rented
was 18,961, Thus water and electrie power held a more
prominent place in Californin than steampower,
Nearly all the power reported wus used in deep mines;
comparatively little was used in plaeers. The Intter
utilized chiefly water and electric power. The follow-
ing table shows the quantity and kind of power used in
producing mines, deep and placer;

...... 1t
&1, 000, 81
&

$,040, tnes
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TasLe 238.—Power wsed in producing mines: 1902,

Total, Deep ' Placer,
_ .
TOtRE NOTSCPOIWEr . .ot v i iiniaiietaaainneranann 195,800 || 184,512 11,208
Owned:
Engines—
steaimn-—
NUMDET a et ir it 1,920 1,806 120
HOISCPOWET coiiiiiiiaaanreaiannans 122, 854 118, 838 3,/
Gus or gasoline— .
NUMDEP o iven i iireiinacieaareaess 198 18y 4
HOrsSepOWEer v e ieecvienananeas -4, 060 3,40 120
Water wheels—
B T THE 686 U2
HOPSCPOWCE vvviennrennnamaneess RN | 48, 936 J0, 206 8,730
Other power— .
Number..oooaiennnnn et l 166 1 1 [
HOTSEPOWEL v irnvnrranrenncanraennarl 8, 003 4 7,088 {16
Rented:
Bleetrie, horsepower c.oooviionineee s I, -G8 10, 82 3,487
Other power, horsepower ... ool 2,083 2,963 ]
Eleetrie motors owned: :
Number b T ) 007 113
HOIrSepower . oo e . - L 003 97 T8 4,210
Supplied to other estublishments, horsepower ... s | R 00

Over one-fourth of all deep mines and the hullk of
the placer mines had no other motive power exeept hand
and animal power., The aggregate product of the deep
mines operated in this primitive way was very small, as
compared with the total product of deep mines, being
valued at only $1,730,469, or 2 per cent.  In placer
wining, however, the reverse was the case, the mujor
part of the placer product of the United States: being
obtained without mechanical power,

The following table is asummary of deep mines which
used no mechanical power.  Regular producers are seg-
regated from mines, the operations of which consisted
mainly of development work, to which production was
merely incidental:

Tanre 26.—Deep mines using haned ced animal power ondy: 1902,

Dcvulu{uiug
Total, | Praducing., ‘ Wi
producing.
Number of mines........... . 64 330 234
Mumber of owners working . 819 260 [ii]
HRlATIES. cocin i, F185, Y1 $12, $78, T4l
wages........ Ve $1, 144, 414 $6106, 835 #4507, 670
Contranet work......... vean §60, 041 $21, 206 $3R, 836
Work on share of produet. 170, U8R $172, 000 3, U8R
Miscellancous expenses..... #1456, 217 $118, 059 $31, 268
Cost of supplies and materials. 8282, 492 $1:19, 858 $132, 574
Ore sold and treated, short tons . 116,485 101, 28 11, 907
iross value of product ...... 2, 485,978 |1 §2, 021,421 #2010, b7
Average per ton.., ... . 21, 1 22 B4
Yalue of product at mine 1 $1,780,469 || §1,56067,488 $173, 031
Averagepermine...oooeeiiiiiieein.. 3, 074 f §4,719 742

The following table is a comparative summary of
placers according to the power used, whether mechan-
ical or other:

b2T

TasLe 27~ Dllacer mines using mechanical or other power : 1902,

|
J Mineswith ’
Total,  |mechanical’ AIl other.
' power. [
i !
e e e e i —
Number of mines.... ‘ a7 . 166 | 812
Snlaries....... Cetnaemnemareeearaas S8, 313 || §204, 191 §114,122
WIECE v evvsanseennesenynsnanacnnes OELTHO, 012 BR2G,H08 T B042,786
Comirnet Work. .oveuvevevniieiennns $19, 816 $14, 318 5,498
Wark on share of product.......... 73, 817 #38, 165 $40, 364
Miscellnneous exXpenses . ........... §271, 844 $179, 832 $92,0192
Cost of supplies und materials. . ... 781, 230 #0381, 363 $249, 873
Yalue of productat mine ..., B4, 9 | $2,110,722 | §1, 942,407
Average per mile . .ooeeiieeiin, $13, G50 $2, 492
Method of treatment: ;
Dredging 2., oo 45 A0 e
Hydraulicking ! 471 i 41¢
Other MELhods «oewvneeeanenanss 1l | 58 303

I Does not inelude 8 mines with stamp ills,
¢ Ineludes 1 mine using eleetriv elevator,

The following is a comparative table of steamn engines
and horsepower reported for 1002, 1880, 1880, and 1870,
The previous censuses did not distinguish producing
mines from those where the work was confined to
development; the results for 1902, in Table 28, there-
fore, combine hoth classes of mines. While the total
horsepower used shows a remarkable increase, the.
average power per engine has remained practically the
same.  In 18T it was bk horsepowery in 1880, 46
horsepower; in 188, 40 horsepower; and in 1602, 55
Liorsepower,

TanLie 28.—NSeam engines and hovsepower, by stales and territories:
1870 o 1902,

1902 1884

1880 1870

STATE OR TER-

i .
RITORY, Num Num

herof | Horse- ([ berof | Horse-
en- | power, || oen-
eines, gines,

Num-
ber of | Horse-
power. || en- |power,
gines,

Num-
berof | Horse-

power. || en-
gines,

4,718

United Stntes.] 2,800 (168,868 (| 1,862

Alnbamin....... 11 318 1
Arlzonn, ..o 2021 9,306 60
Arkansay . 1 (L1301 N
Californin, .. 19,438 266

8, (33

Colordo, . 951 1 60,260 B2 113,07

Georgln 62 | 1,66 7 i

Idnho.. 189 1 13,027 &0

F) €15 0 O O e

Marylund... 8 136 1

AMICHIEIN soivie e daiennnnranass . 7

Montana. 260 | 12,670 &

Nevadn .ovooe,ane 78] 4,188 189

Noew Hampshire o). ooocenanrcee]jommmnnafersieas

New Mexieo..... 199§ 6,166 [

Narth Carolina .. 66| 1,742 A7

OregoN . eeees e RY | 2,720 10

Bouth Carolina... 9 450 {

South Dakotn....| 114 [ 18,7606 q1

Texns...... . 1 20 2

Otah....... 147 | 10,876 2

Virgiuin ... 4 177 B 2

Washington...... 60| 1,008 ] | P | F e
Wyoming oo, |61 1,860 12 L49 \‘ 3 O {leeeen-- 1 .......

1 Not reported,
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The following table shows the nmchmorv used at producing mines, deep and placer, as well as at those at
which development work only was done:

Tamre 20, —MACHINERY, BY KINDS AND BY STATES AND TERRITORIES

1002,

( HOTETS, PUMPR, {‘ POWER DPRILLS. ,
Gas or [ Coni- o Gasor| Com- . \p- Gas ort Cont- | R
Tutal, ! N stenm. paso- | pressad }X"‘ It‘tl,{(f Total. i Humm.} guso- pressed }f? n\h‘ Total. |Stenm. 5 gusn- {pressed \t“"' ;M?"_'
; tine. { air, a 8 ) line, | airn & 1 ? { Tine. u } er, ¢ trie.
[N m»M‘ NIV SRS R—— ,.,___},.,W SN | N e e \ ] Ce—— oS e e—
United Stntes. . .o, 2,018 Y 1,661 210 108 48 il 1,882 1,106 { 265 l 2,4 14
PRODUCING MINES, t | = - ' : ? i
Total oo coinannanns, 4.3 DaY 84 21 ] HY 810 b 2 , 499 2,997 1 4 31
Deep ..o, PR "(H 940 & ga §s 5 i) 617 ! AN | . 2,288 1 a1
Placey ..ol PR 44 23 1 1 17 4 71 46 § Bleviens
AMBRI woviiiaeinnniiann |
Arizona ..
Arkansas .
Onlifornin ..

Colorado .,
Georglac......
Janho ...
Maryland
Montana .
Nevada. ..
New Mexico. .
North Caroling.
Qregon .........
South Carolinu .
South Dakota.
Tennessee. ...
Toxas ..uuvy.s
Utab ...,
Virgltin .
leuugton .
Wyotnilg . cevivnvnnennnn.

DEVELOPMENT WORK
WITHOUT PRODUCTION,

Tatal cveeeenann.n,..

ABAM oviiariianinan.,
ACIZONA < .oiviiiinn.., .

Califorpig .,
Colorado .
Georgia. ..
IAaho ...
Montany |
Nevada. .

New Mexivo..
North Carolina.
Oregon ...
Somih Dakotn.
Utah .ool....,
Virginia......
\\’nqhmglnn ...... .
Wym\\m;,. .




GOLD AND SILVER.

The total number of hoists in producing mines re-
ported was 1,249, of which number 968 were operated
by steampower, the rest by other mechanical power,
Aside from the 563 deep mines which used only hand
and animal power, there were a number of mines which
were reached by tunnels or adits at which hoists could
be dispensed with, The following comparative tuble
shows the number of steam hoists used at all deep mines,
producing as well as those reporting development work
without production, in 1902 and 1880:

TanLe 30,—Steum hoists al deep mines, by states and territovics: 1502
and 1880.

1880

Alabuma
Arfznnan .
Arkansas .
Culifornin
Colorade
Georgin

Idaho.
Maimng
Marylan
Montana
Nevada. ...
Nuew ITampshire....
New Mexivo......
Nuorth Caroline .
[4] V571135 O
South Ceroling.
South Dmkota,..
TOXOAS cvvenss
Utah ....
Virginda. ..
Weashington .
Wyoming..ioovocoviiiane

The following table shows the pumps used in all deep
mines, producing as well as those reporting develop-
ment work without production, in 1902 and 1880:

Tasure 3L.—Pumps at deep mines, by stales and terrilories: 1902 and

1880,
KIND OF POWER,
i
STATE OR TERRITORY. Total. Steam, All other,
1002 | 1850 || 1002 | 1880

United States ..o........ 1,261 159 1,069
Algbama. ... T loeeasans T lees
Arfzona ... 179 4 156
Arkansas . .20 PR g
California. 196 28 106
Colorado. . 369 25 886
Goeorgin .. 34 8 33
TIdaho . 66 3 67
) LT 1 U A P Mo [ | N
Maryland.....cooovvieceneeens] 1.,
Montana, 120 10 114
Nevadn . 28 32 22
Now Mex 15 1 48
North Carolir 26 10 24
Oregom...... 23 P 28
South Carolly L3 SN 4
South Dakota. .. 69 8 42
Utah.......... Y 16 37
Virginia ... .. 10 4 10
Washington... .- >3 P 23
Wyoming .......... Ceevaerannn 19 4 18

80223—04—34
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The total number of pumps used in 1902 was 1,261,
of which number 1,059 were operated by steain and 202
by other power. Of this number, 769 were used in
producing deep mines, 71 in productive placers, and
421 in mines under developnient.  Some mines are
drained by tunnels. The total number of producing
decp wines heing 2,017, it is apparent that a great
many nines were not troubled with water and could
therefore dispense with pumping machinery.

A noteworthy feature is the development of the nse
of power other than stenm for operating puwmiping
apparatus.  In 1880 there were in all 4 pumps oper-
ated by water and 1 by compressed airy in 1902 the
number of pumps operated by compressed air had
increased to 97, the number opernted by water to 42,
and in addition 49 were run by electric power and 39
by gus or gasoline.

The following table shows the number of power
drills at all deep mines in 1902 and 1880, by states and
territories:

Tange 38—Number of power @rills at deep wines, by states aned ter-
ritories: 1902 and 1880. )

STATE OR TERRITORY, 1002

L 08 ST B OO

Alabamay, ..
Arvfzonn |
Arkansay
Californl
Colorado
Ceorgd
Tdaho.
Malny

Montann
Nevadn..,.ooe.
NOW MOXIC0u et eeverratcnanaansnanssvarrsrroesisnnncseseenasane]  Th Jeesannns
NOPEL CRPOIIUL ¢ et araanaiaeuansnarrnnreieseoneenursasssssianinns 22 [ieienies
[§)1¢72(0) ) SN (1} 8 AR
South Caroling .. T leaans
South Dakata ... ceen ve-- 302 3
| 218 ) . hesehiasteraantev e te i aanaans 248 3
204§ T T TR R T 4 4
BT S 102 101 Y LY N PO
BT £ 1 R E O S

"The fotal number of power drills reported at pro-
dusing mines in 1902 was 2,409, of which number 2,207
were operated by compressed air, 167 by steam, 31 by
electricity, and 4 by water. Power drills weve used in
353 mines. Among them were 5 placer mines, with a
total of 12 drills, used in working ancient river beds by
drifting; of the number reported, 5 were not in use dur-
ing the year 1902, Comparison with the Tenth Census
shows o remarkable progress in the use of power drills.
In 1880 there were in all 257 power drills in use; in 1902
the namber was 3,329,

The comparative results of working with power
drills and by hand ave shown in Table 83, Only deep
mines arve included; 26 mines using power drills fur-
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nished incomplete information on the subject and are
therefore omitted.

TasLe 83.— Compurison of power drills and hand pam’r at deep

mines: 1903.
; : Mines
Mines using ;.
All mines, e ol el using hand
< power drills. %] ‘JL\‘VCY. .
Number of mines...... 1,900 322 1,687
Number of drills used 2,858 R 5
Tong of ore mined in 1902:

TOtAL eeiininiarrennaniennseaneerenes 4, 066, 406 7,840, 536 2, 625, 870
Avernge per mine. - H,220 29,7497 1,665
Wageshelow ground ........ 424,268,800 || $14, tma..w.) §4, 277, lm

Average wages per ton #2.43 2, 04 W b1

The preceding table shows that three-fourths of the
total quantity of ore came from mines using power
drills, The average product per mine with power drills
was 22,797 tons, whereas the average per mine where
no power drills were used was only 1,655 tons, The
saving in labor below ground eﬁacted by the use
of power drills, as compared with mining by hand,
amounted to $1.49 per ton,

Of the machinery especially designed for placers,
dredges weve used in 44 mines. There were also 82
steam shovels in use, of which 21 were used in produe-
ing placer mines, and 11 in mines at which development
work only was done.

The majority of deep mines have adopted mechanical
power for conveying their ores to the reduction works;
a very large number, however, still adhere to the old-
fashioned way of carrying tho ore in wagons. The
former numbered 1,182 and the latter 925.
of railroad tracks on the surface was 168 miles; under-
ground, 945 miles, The number of locomotives was
reported as49. Of this mileage, 8 miles on the surface
and 25 underground were reported for placer mines
which were operated by drifting.

Water plants.— An abundant =;upply of water is one of
the prime conditions of successful mining, especially, in
placers. The gold and silver mines were equipped with
extensive water plants, which included 3,927 miles of
ditches, flumes, ete.—2,992 miles for placer mines, or an
average of over 3 miles per mine, and 935 miles for deep
mines, or less than oue-half mile per mine. The fol-
lowing table shows the length of water ditches, fliunes,
and pipes, by states and territories, for placer and deep
mines:

The length
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TapLE 3d.— Wuder plants—Ilength of ditches, flumes, pipes, ele., by

states wnd territorics: 1902,
PRODUCING MINES, Develop-
All ment withe-
clagses, ) oLt pro-
Total, Deep, Placer. thuction,
Miles, Iieet,| Miles. Teet, lem I Miles,  Feed | Miles, Feel.
United States. [, 606 3‘.1.1 6 J"G 4, 771 \Dm ", &)91 4,482 | 679 834
Alabama........ 0 8,640 0 1, OU() 0 2, G40 0
Arlzonn ... hg 1,120 || b7 1,]).9 j [%5]
Arkansaso....... 0 1,40 O 1400 |oooiiniineiaifininnsn
Californin....... 1, ‘.).391 L77 11,706 8,119 || 830 8,832 1,870 B, 067 | 282
Colomdo........ 216 1,420 | 166 8A2 H 7H 4,732 90 1,400
Georgin .o......e 113 1.‘3(‘»0 77 4,440 |1 88 825 44 4120 | 86
TIdaho........... 700 4,946 | BYY 2,886 || 110 1,063 | 480 783} 101
Montana . Lol 2800 960 ) 198 2,780 Hd 4,850 | 148 3,160 { 81
Novadn coeaenn-s 62 4,330 | 36 1,600 | 86 8,180 0 8,700 | 26
New Mexieo . ...f 47 8,042 43 4,802 i 21 4,822 19 40 3
North Curolina. . 1 1,(»00 1 1,800 0 1,300 1 0 0
Qregon. .. oans 950 2,881 | 867 2,043 41 0/, 1111 826 2,712 | o2
South Dakota ...l 77 2,685 69 506 68 3,980 0 1,800 8
TERNESSERa, vy. - 0 2,h00 02,0600 oo, 0 2,600 |.oeveene, s
Utal .. 88 d, 31h 80 1,110 i 80 210 0 900 8 3,235
Virginia ........ 1 4,360 0 4,040 } 0 2,000 2,610 0 0,000
Washington. ... 20 11, 490 TOL470 3 2,000 3 4,750 ] 13 8,020
wyoming ....... 30 8,880 12 1,600 |0 12 1,500 |aeeeeeaaaann. 18 1,880

Droduction.~The value of the total production of
gold and silver mines in continental United States
in 1902 was $82,482,059, of which $77,154,820 was pro-
duced by deep mines and $5,327,726 by placer mines.
In determining the value of the product at mine, the
maothod of valuation adopted in the mining industry
was followed by the census,  The value of the ore and
bullion is determined in accordance with a well estul-
lished trade custom, in the following manncr: The
ore is smmpled and assayed, and the price per ton is
determined in accordance with the assay contents,
Gold, it exceeding in value $1 per ton, is paid for at
the coining rate of $20.67 per onnce, or very often at
the commercial rate of $20 per ounce; sometimes a
further discount of 5 per cent is made, i. e., of $1 per
ounce to cover losses in reduction.  Silver ispaid for at
the New York market quotation, usually with a dis-
count of & per cent forlosses in smelting. Lead ispaid
for at the New York quotation, usually with a discount
of 10 per cent for losses in smelting, and with a forther
reduction of 2 cents per pound of fine lead contents for
freight to New York., Copper is paid for at a stipu-
lated price, depending npon the New York quotation,
but usnally from 4 to 6 cents below the same; an allow-
ance is made for iron and manganese, if present in suf-
ficient quantities; no allowance is made for zine, hut
on the contrary a penalty is charged if the percentage
of zine exceeds a fixed maximum. After the gross
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price per ton has thus been determined a stipulated
charge per ton is dedueted for sampling, assaying, and
treatment, and the balance represents the value of the
ore at which the total value of the shipment ix com-
puted. '

The freight charges for carvying the ore from the
mine to the works are borne by the wmine operator,
Usually the freight is paid by the huyer and deducted
from the agreed value of the shipment, and o check for
the balance is delivered to the mine operator.  Thus, as
a rule, the value of the ore at mine is not a speculative
quantity, but an amount appearing on the books of the
mine operator, Where the mine is situated at o dig-
tance from a railroad station, the operator usually hauls
the ore to the station by his own teams, and the cost of
haulage is included in the opernting expenses.  Where
a number of mines are centered in one camp, haulage is
more frequently done by teamsters who make o specialty
of hauling ore from the mines to the railroad station
and bringing back supplies to the mines.  Under orvdi-
nary cireumstances the hive per ton will not vary during
the year and ean be aceurately stated.  This is true even
if no separate acconnt of it i kept by the operator,
in which case the cost of haulage is included in the
amount reported for freight. When the ore is of a
very low grade, or where the mine is located at a great
distance from the railroad station, and the cost of haul-
nge ig paid by the mine operator, it sometimes happens
that tho value realized does not repuy the cost of ship-
ping. A few such cases were reported for 1902, and
the value of the product was shown as a *“ net loss.”

The value of bullion when sold to the United States
mints or assay offices i determined by assay; gold con-
tents ave paid for at the coining rate of $20.067 per fine
ounce, and the silver contents at a price fixed from time
to time by the Director of the Mint; a small charge is
made for smeliing and refining.  ‘When bullion is sold
to private parties, banks, bullion dealers, ete., it is
usually sold at a net priée per erude ounce; the differ-
ence between the coining value of the fine gold contents
and that paid by the buyer represents the expenses of
refining and marketing the bullion, commissions, inter-
est, ete.  When the bullion is shipped by express the cost
of expressage is deducted by the Mint and the halance is
paid to the depositor of the bullion. Frequently bul-
lion is sent by registered mail or brought to the Mint
or bullion dealer personally by the owner. The cost of
transportation is insignificant as compared with the
value of the bullion, and may be treated as a negligible
quantity. Thus the value received by the operator for
his bullion always represents the value at his mine or
works,

The following table shows in detail the manner in
which the above-gtated total value of the mining product
was obfained:
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Tanue 38, TValue of product at mine: 1902.
Placer MRS ...l enaaaan, $4, 188, 795
Deep mines and mills connected with sam e and bullion gold.. 71,588, 086
Mills operating on old dumps and tailings 861, 045
Custom mills: Ore and bullion sold....... 8,10, 854
Awmonnd enmed by all mills for enstom waork. 847, 834
Estimated value of inerease of stock of ore 1,858,408
Estimated producet of small mines:
D 1,138,181
DO e et " 493, 654
T N $8R, 018, 307
LSS,
Nt 1088 1eporte@ BY MITIeH . .eunvusrieiieaesveeaennennannnn £3, 916
Deerease of stoek on hand, estimated value. cee 26,210
Cost of purchased 0res. .uvvveieoiieiviinennnn . 5,998, 916
Freight pald on purchiased oves .. 412, 200
T S o $6, 136, 255
LML -« e eeeeseee s e e eeee e eeee e e e e ae oo "g82, 482, 062

The values shown for placer bullion and for ore and
bullion produced by deep mines and mills represent the
amounts reported by the operators. There is a sepa-
ate item showing the. product of the treatment of old
dutps and - tailings.  This represents the output of
mills which operated exelusively onold dumpsand tail-
ings. The treatment of ore from dumps and tailings,
which was incidental to the operations of all mills, is
included in their total output.

The ore and bullion sold by custom mills represent
only the products of ores purchased by those mills.
When the ore was merely treated for a stipulated com-
pensation and the dressed ove (concentrate) or bullion
was returned to the owner, the amount enrned for the
trentient of the ore only was considered ag helonging
to the production of the mill.  The value of the ore or
bullion itself was not included in the product of the
mill, inasmuch as it would have been a duplication of
the value received by the mine owner for his product.
Moreover, it was only in exceptional cases that the mill
operator was able to report the value of such ores, inas-
much as his charges were not dependont upon the value
of the ore and he had no interest to keep an account of
the same, On the contrary, the product of the pur-
chased ores was always reported. In orderto eliminate
duplieations, the cost of purchased ores and freight
paid on the same are deducted in the preceding state-
ment from the total value reported.

The increase and decrease of the stock on hand rep-
resent the differences between the value of the stock
on hand at the heginning and at the close of the year.
In accounting for the mining production of a given
year these differences must be taken into consideration,
inasmuch as the product actually sold or treated during
the year does not represent the returns for the mining
expenses incurred during the same year. In individual
ases the difference may be considerable. The value
of the increase or decrease of stock of ore is necessarily
an cstimate. The value was computed at this office,
taking as a basis in each case the value reported by the
operator for the marketed ore and assuming the aver-
age value per ton of the increase or decrease of stock
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on hand to have been the same as that of the marketed
ore. 'The decrease of stock represented ore mined in
previous years and marketed during the year 1902.
Though the grade of that ove may have been different
from that of the ore mined dwring this year, vet for
statistical purposes the assumption of one average
value for all ore treated was correct. Where there
was an increase of the stock of ore, however, it would
be often unsafe to assume the average value of the ove
on the dumps to be the same as that of the ore actually
sold or treated. The ore may have heen sorted and
the better grade sold, the ore left on the dumps heing
of a low grade which it would not pay to ship, or a few
test shipments may have been made which did not rep-
resent the average grade of ore. In order to gnard
against such errors no estimate was made of the value
of the increase of stock whenever the same exceeded
the actual quantity sold, unless, upon a comparison of
the returns for orve actually sold with the outlay for
mining, it appeared probable that more paying ore had
heen mined than sold and that the ore on hand was
mevely awaiting treatment. In all doubtful cases
inquiries were addressed to the operators, and these,
as a rule, were answered promptly and satisfactorily.

Nor were any estimates made of the increase of the
stock of ore in cases where the mine was equipped with
a mill. When the expenses of the latter were not
reported separately there was no basis for estimating
the cost of milling the ore, and none but the gross value
of the same could be estimated; moreover, the fact that
the ore was not milled raised the presumption, at least
in some cases, that it did not pay to treat it. Thus the
value of the increase of stock of ore is probably rather
underestimated than overestimated.

There were a number of small mines, deep and
placer, from which no report could be secured. Their
output was ascertained from the best available sources,
such as assay offices, loeal bullion dealers, and other
reliable persons who, through business intercourse with
the miners, had aequired information which enabled
them to estimate the output of such mines with reason-
able accuracy. These estimates, however, as will be
shown later, seem to be below the actual production of
this class of mines.

The value thus computed represents the value of the
product of gold and silver mines for 1902, It must he
understood that many small operators keep no books or
records, and theamounts reported hy them are approxi-
mations.

DBullion contents.—As explained above, the hullion
contents of the ore were figured in detail in every set-
tlement between mine operators and ore buyers. The
statenients rendered by the latter to the former are, in
all well managed mines, kept on file and entered in detail
in the books of the company. The same is done with
United States Mint bullion returns. Not in all cases,

however, are accounts kept with such accuracy, even in
3 WJ o
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some of the larger mines. In such cases the hullion
contents reported were of necessity estimated. The
approximations, however, may he taken as reasonably
accurate, inasmuch as the treatment charges did not
vary widely for the same mine, while the freight per
ton could be regarded ag a constant quantity. In some
cnwses the vi Lluo alone was reported for each of the
metallic elements of the orey the nuniber of ounces of
gold and silver, and the pounds of lead and copper wore
then computed on the bhasis of the average value
reported in other cases.

The total qlmntity of gold bullion produced by mills
connected with mines was 1,606,515 ounces with o gross
value of $3:,062,585, or an average value of $20.44 per
ounce. This was the rate realized by the operator, the
difference of 23 cents representing the cost of refining
and marketing the bullion. The gross value of the
product of mines connected with mills includes the sum
ol $520,727, which represents net value, the refining
charges on the hullion produced not having heen
reported, At the above average rate the cost of refin-
ing the above quantity must have been about $5,207,
which, being added to the gross value, would increase
the production by 252 ounces. Tho quantity is too

. small to he considered.

The number of fine ounces of gold produced by arras-
tras was not reported.  The gross value, the treatment
charges, and the net value alone were reported. The
quantity was estimated upon the basis furnished by the
reports of mines connected with mills,

The total value of the ore at the mine includes $405,65-4
reported from small mines, whose owners could not he
located, and the product had to be ascertained from
the best available sources. The amount so ascertained
may in some cases have represented the net value real-
ized Dy the miner for his ore.  In.others the estimates
were apparently based upon the assumption that the
values represented the metallic contents of the ore.
The number of fine ounces of gold reported apparently
represent an estimate at the coining rate of $20.67 per
ounce of gold, or at the current commercial rate of $20
per ounce, and at the rate of 50 cents per ounce of
silver,

For- all these mines the average rate per ounce of
gold was $20.17, which left about 50 cents for the cost
of refining and marketing. Wherever the estimated
value in reality represented net proceeds, this compu-
tation resulted in an underestimate of the quantity.
Where, however, it represented gross value of metallic
contents, it resulted in an overestimmate of the net value
produced. However, the amount is so small in pro-
portion to the production of the United States that the
effect of it upon the total product may he rogm ded asa
negligible quantity.

Most of the placer mines failed to report the number
of fine ounces of gold. There were 150 mines, which
reported the gross value of the bullion, the cost of
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refining and expressage, and the value at the mine, viz,
gross value of the bullion contents, $1,621,723; cost
of refining and expressage, $9,530; \':Lluo, at mine,
$1,612,193. Theaverage cost of 1uhnmg,utc.,:unuuntud
to six-tenths of 1 per cent of the value, or 12 cents per
ounce, leaving $20.55 as the value realized per ovnce of
placer gold, Allother placer mines from which reports
were received numbered 825, with an aggregate product
valued at $2,583,272 at the mine.  The average value
per mine was $3,181, whereas the output of mines
reporting charges averaged $10,748 per mine,  Appar-
ently the records were more complete with the larger
mines, The average shown by them was taken as
representing the general condition, and the number of
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tine ounces where the value only was reported was esti-
‘mated at the rate of $20.55 per ounce.

Tables 86 and 37 present the bullion contents and the
totul g g,mss value of the product of the mines and mills
for 1902, The product of custom mills is not included,
inasmueh as it reprosentq the contents of ore bought
from mine operators by whom it was presumably
reported,

It is true the (1unnt1bv treated during the year hy
reduction works would not exactly comcldv with the
quantity of ore sold hy mine operators to the same
class of works during the same year,  Still the errvor is
considered 1mnmteruﬂ, and in no other way could dupli-
cations be avoided.

Tanur 3(} —BULLION CONTENTS OF THE PRODUCT OF GOLD AND SILVER MINES CLASSIFIED BY CHARACTER

OF MINI:

1002,

} LT, BILVER. LEAD. COTPER, :
: S I Other
I’[‘nt‘u]'\rmlrm. W]"HM - - Fline égﬁ;g meltnlsr
Fine y Mine . fing . fine TR ) * | velue,
eunecs, | el ounees, Value, pnuuds, Valne, | o, | Yedue
United States.....oo.o.. 39!) 008, 010 $63, 774, ®81 1‘.’.,7](), ()(rl 3"1.-148,&"! 41, 0‘}8 l.]l 812, 311, 250 14 028, 868 | 1,016,204 | $340, 686 | $201,209
Placer MINes. ..o vnmenccemenaanas] 5,848,170 QI'N 1-13 H, 340, 0N7 l,.\()) ........................................................... 864
Deep mines; R
Total. .o e 'ms 744, K04 DS, A3 TOL |12, T4, 761 A11, 088, 434 | 12, 811,280 | 14, 028,868 | 1,016,204 | 840, 656 200, 855
Mines without mill eonnection. | 8 l,‘l’h, th‘ 1,068, 0 21, 1‘)7 ul 20, 160, H’() 10,140,531 | 87, 020, 083 ‘2 119 an6 1 6, 408, 663 GO8, 824 | 166, 767 04,312
Mines combined with mills., .| H, 027,379 || 1,815, 82 ‘!(), 024, 616 '.Z‘.!, 317,825 ( 11,175,202 | 322, 7()8 401 1() 100,749 |7, A%, 660 607,790 | 173,919 136,048
Istimated produet of small
3103 1T R 495,654 ! 15,580 812,807 233, 416 130, 3‘.‘,.'} 1, 308, 9H0 62,184 10 101 G PP S

1Includey allowanee made Im‘ xh'un in are, 37& 041 x«jlli(‘l{‘ll]\'( r sn\'wl in 1t~\vurldug old {nilings, §8,906; realized for old tuilings whose contents could net be

nscertnined, $118,114; platinum, §198; (mnlridimm A0,

TasrLe 37.~BULLION CONTENTS OF THE PRODUCT OF GOLD AND S8ILVER MINES, BY STATES AND TERRITORIES: 1604,

GOLT, STLVER, LEAD, COPPER,
S Y F OO Zine— Other
RTATE OR TERRITORY. - . - 7i Fin vulﬁe met{L]s—
e PV Pine ne \ ring , 1 value,
HUNOEN, Vialue, Gunces. Value, pounds. Value pounds, | VMue.

Vnlted Sttes ..oveeerieecaaann 3,149,128 | $63,7M 381 42, 746, 004 s"l 448, 8h1 4]1 038, ‘131 14 028 Hﬂ'} QT‘l 01(‘, 204 ﬁiMO, 686 | §201,209
ATTZOMA e v vansneriiriniianrioanenssnans 115, Bob | %y ﬂﬁ" 815 1,044, 181 .l"l 3!)1 “ 022 ﬁﬁ'i 87, 809 173, 729 15. 'lﬂﬂ .......... T
Cdiformin . coeiiieinnniaa.. 752,903 | 15, 47ﬁ 262 381, 283 191 KUK 104, 168 8§, 706 18, 850 PR 13) A DO 1,649
Coloradoe .. 1,821,215 20,400,438 | 18,681, 860 G, 8'[(1,3}(6 81, 001 f6d 1,827,008 1 5,100,124 ‘\ﬂﬂ IH8 | 38n, 430 131, 568

...... , 214 14H 804 614 312 o, 600 161 9, 500 1.23') Y F

...... 72, 8hd 1 487, 06 | 7,008, 951 3,065,021 | 208, ()0‘3 202 7 122 H3h 71,470 7,481 |. P 10, 658

...... 166, 342 3, 344, 181 3, 7(!(‘). 347 1 898. 803 6, 0"“! i 9,179 660, 200 07,869 ceaas 4,634

87,244 1,771,822 | 8,781,278 1, 882, 832 3, 721, 963 111 T8 11, 651 O3B 1.eeiass 4,205

17,317 a2 | 276,260 TN | 2l HRT 866 80, 01 21000

4,226 G, 722 1,476 B U1 ) [t IR U 157 U IR A 1 N ) P

89.004 |  1,897.083 | 112,020 58046 001 a6

6,749 130380 994 113 .

South Daketa 351,857 | -~ 7070841 | 56,041 w78, 75 i 1, :

Utak ...... 146, 698 2,976,188 | 11, l()(), '.373 0, 606G, 160 | 105, 811, 897 4,878,740 2

Washing 11, 004 219, 895 381, 440 181, 48 3, 185 2,937 .
Wyoming 220 Nz 12 PR F N 4, 200 147

All other siates? .. 1,077 arlodl |10 308,071 158, 160 g,100 |0

Gold and silver as by-products of other ores.—The
product of gold and silver mines does not include the
precious metal contents of copper and iron ores. The
refined product which is placed on the market includes,
on the other hand, the precious metal contents of all
oves, regardless of their source of production. In
ovder to make the mining product comparahle with the
refined product the following table is presented, in
which the gold and silver contents of all ores, as well
as of placer bullion, are shown:

1Ineludes Alabuma, Arkansas, Maryland, Tennessee, Toxas, and Virginia,

TasLe 88, —Gold and stlver condents of the product of all mines: 1902

HOURCE OF PRODUCTION,
Fine ounces, i Fine ounces,

L) 1 8,242 039 ‘ i, 819, 946
Gold and silver ores and placer bullion............. 3,149, 1”8 U 746, 0 4
CODPET OFBHe v avvavecrenerssenersssacronens 92,811 11, -162 "80
S L T 1 h‘zl Ho2

1Not including Alaska,
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The gold and silver contents of copper ores shown in
the preceding table are included in the value reported
elsewhere for the product of copper mines, and the
silver contents of iroun ores are included in the value
reported for iron ores.

The argentiferous iron orves exemplify the difficulties
attending every classification.  Such of these as contain
high values in silver, which permit of their working for
that metal, were classed as silver ores.  With most of
these ores, however, their chief value lies in the fluxing
qualities of their iron and manganese contents, yet the
value received for them by the mine operator represents
practically nothing but the value of their silver contents.
With the exception of a small quantity, the disposition
of which was not veported, all this ore was sold to the
American Smelting and Refining Company, which set-
tles for it in the following manner;

The producer of the ore is paid in full for its silver
contents at the New York quotation; the percentages
of iron and manganese are udded together and the per-
centage of silica is deducted from the sum. If the
difference is equal to 40 per cent of the weight of the
ore no charge, as a rule, ismade for smelting and freight.
A bonus is paid for every ‘“unit”—i. o., 20 pounds—
over the 40 per cent basis, usually at 15 cents per
“unit®—i. e., three-fourths cent per pound—or a deduc-
tion is made at the same rate for every unit short of the
40 per cent basis. The value of the product classed
as iron ore is made up as follows:

Value,
Silver (1,621,602 cunces) ... §883,087
‘Allowance for other metals (copper, lead, iron, manganese). . 66,716
Total gross value.. 950,7_03
Deductions... 169,787
Valte al IINC. . anm i i et nmret e e eaeeaes _780, 916

The average assay of silver was 7 ounces per ton, and
the average gross value of the ore was $4.16 per ton;
thus at the present price the value of the silver aloue
would not pay for the smelting of the ore but for the
exceptionally low chavge for smelting, viz, 74 cents per
ton. The richness of the ore in iron and manganese is
what makes such a low rate possible.

The following table is a-summary of the mines pro-
ducing argentiferous iron ore, not included in the sta-
tistics for gold and silver: ‘

Tazre 39 .—Summary of mines producing argentiferous iron ore: 1902,
Numbper of mines. .

17

Salaries. $30, 580
Wages.. $268,400
Contract work........ $29, 088
. Work on shme of produ(.t $84, 368
Rent and roF altics . .oeans $85,474
Other miscellaneous expenses $27, 365
Cost of supplies and materials $118, 596
Ore gold, short tons, . ceavauae... 228,719
Gross value of bullion contents .. $960, 703
Average ger | 19 DN P $i
Value of product at Mine cuvvv v iiirr it cr i eaneeas ~ §780,916

In the following table the gold and silver contents
of all ores mined in 1902, including those in which the
precious metals were merely by-products, are shown
by states and territories:

TanLe 40.—Gold and silver confents of all oves mined, by states and
lerpitories: 1902,

4 GOLD. SILYER.
STATE OR TERRITORY,

Fine ounces, Vulue, Fine ounces, |  Value.

United States ... 3,645,760 | $78, 974, 706

65, 911, 046

Alaskal . oieiiiieeniannn 408, 730 8, 315,800 92, 000

Arfzona ... .ooiiiiiin, 181,001 2, 672,016 1, Gb6, 925 S’{h, 4 l)
Californin,......ccooiana 770, 204 16, 828, 5306 1 0496, 068 B62, 637
[0 (0 1,321,930 26, 414, 800 1(‘» 173, 061 7, 7~10, 227
Georgin . ... 7,204 148, 309 [HE 812
TAaho .o 2 868 1,487, 362 7,004, oF)S 8, 566, 238
Montana........oeeenanen. 197, hidb 4, 990, 369 18, 441, 950 6, 833, 963
Nevadiv oo, 87. 248 1,771,402 3,782,764 1, RRS 680
New MLM(‘O fimerenarena 17, /6 8()0, 988 282, 317 1«15,8]4
North Carolina. . 3,348 67, 962 B, b7 4,529
Oregonle .. coee i 89, 026 1,828,176 112, 920 68, 046
South Carolina.,. 6, 749 139, 884 206 b
South Dakota 3h1, 867 7,171, 241 53R, 041 278,125
Utnli..... 178,591 3,500, 413 11,782, 147

Washingte 11,028 2"0, 375 890, 440

Wyoming .. 204 4,73

All other'sty 1,085 a1, il

1 Estimate of the Director of the Mint.

2Includes Alabama, Arkansas, Maryland, Michigan, Tennessee, Texns, and
Virginia.,

Comparisons awith the veport of the Director of the
Mint.—The Director of the Mint estimates annually,
from the records of the United States mints and nssay
offices and from statements furnished by private refin-
eries, the product of refined gold and silver from
domestic ores, The methods followed in making these
estimates are stated as follows:

In esthoating the gold yield of the United States in any given
year only that gold is looked upon as really produced that has
heen refined, made ready for the market, and the ascertained
amount of domestic origin (which is comparatively insignificant)
that hag heen exported to foreign countries for reduction.

It has been the custom of the Bureau of the Mint to make for
every calendar year two independent caleulations of the gold prod-
uet of the ecountry, and to take their mean as the closest approxi-

i mation that can be had to the actual output of the mines.  The first

of thege i3 based on the amount of gold put upon the market by
private refineries during the year plus the fine gold contained in
the unrefined bullion of domestic production deposited at the
mints and assay offices of the United States plus the pure metal of
domestic production contained in ores, copper matte, ete., ox-
ported to other countries for reduction. The second caleulatioh is
based on the known disposition made of the newly produced gold
in any calendar year, Such gold is either deposited at the mints
and assny offices of the United States, or exported from the United
States in form of bullion, ores, or copper matte, or used in the in-
dustrial arts, If foreign gold bullion enters into any of the above
items, its amount must, of course, he deducted.

The silver product of the United States in any given calendar
year ig estimated in precisely the same manner as the gold prod-
uet, namely, by making two independient calenlations of the same
and taking their mean as the actual product.!

The variance between these two estimates is confined
within narrow limits. The variances for 1902 are as
follows: For gold, 61,029 ounces, or about 1.5 per cent
of either caleulation; for silver, 66,972 ounces, i. e.,
somewhat over one-tenth of 1 per cent.

! Report of the Director of the Mint on the Production of the
Precious Metals, 1902, pages 18 and 14.
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The precious metal contents of all ores mined in 1902,
a9 ascertained hy the census of mines and quarries in
the continental United States, are collated in the fol-
lowing statement with the estimates of the Director of
the Mint for the United States, exclusive of Alaska:

Precious metal contents, Bureau of the Census, and Mint refwrns: 1002,

DIFFERENCE,
N W+ of [Refined prod- —
I;:l‘i)g:;: gé‘f uct esti- Txoess of | avooe of re-
arted by | rabed by pmining prod- oo adnet
ICOI)QliH) Director of u(:l,()vg'.l' re- [ver }nihinﬁ
the Mint, ﬂne{}c\tnod- product.
Gold, fine ounces ........ 8, 242, 039 3,466,270 H..veveianann. 224, 281
Silver, fine ounces....... 55, 819, 946 66,408, 000 A1, 046 feenernnnnnnnnn

It appears from the preceding statement that the out-
put of silver reported to the Bureau of the Ceunsus
slightly exceeds the estimate of the Director of the
Mint, whereas the product of gold reported to the
Bureau of the Census is 6 per cent below the estimate
of the Director of the Mint. At the Eleventh Census
the difference was as high as 13 per cent of the refined
product. The decline of placer mining and of mining
on a small scale generally, the settlement of the mining
distriets and the improvement of transportation fucili-
tics, together with the progress of statistical methods
have all contributed to making the returns of the present
census more complete than its predecessors.  On the
other hand, there can he no coincidence between mine
returns and the refined product for the same year, inas-
much as a part of the mining product of one year is
refined during the following year.

The Mint agents in their reports show the distribu-
tion of gold hetween placer and deep mines by states
and territories, In the following table the reports of
Mint agentsare compared with the results of the Census:
TavLi &1 .—Comparative statement of the gold contents of the product

wined, s veported 1o the Bureaw of the Census, and by Mint officers
and agents, by states and territories: 1002,

DEED, PLACER,
BTATE OR TERRITORY. C(O[I])mlﬂ umg\gll';l?md G(LH)sns om(l:\({}':wtmd
ne it ne '
y agents (fine)[ ™ agents (fine
ounees). | ynnees), || OUHCER). tZ)un(:u(ﬂ).
United States............ 2,082,808 | 8,101,561 259, 143

AlaDAMA.L. coiiriiiiiiiiiiienna. 51 117 8 2
Arizona... 130,678 149,140 518 A
Arkansas . L N PO | RO
California 587, 834 612, 569 182,870 200, 478
Colorado 1,818,768 | 1,848,048 8,172 81, 444
Georgia . 8,084 4,180 8,280 1,085
Idaho... 65,717 88, 500 17,001 84, 547
Maryland. 119 [\ S| 47
Montana.... 178, 246 191,929 19, 289 a1, 626
Nevadn «oeeevevniiennnnnnnnn 85, 825 144,211 1,428 767
New Mexico................... 11,824 12,207 B, 722 6,312
North Carolinn ,.......o...o... 8,184 \ 727 164 803
Oregon........... 68, 632 77, 086 25, 894 11,798
South Carolina... G, 749 T267 Jleeennannness 226
South Dakota,... 851, 208 846, 716 L N R,
Tennessee. .. L 3 S 276 7
Utah...... 178,580 192, 157 B P
Virginia .. 112 181 83 27
Washingtor 10,604 15,116 864 8,000
Wyoming . 72 B O | P 2,158
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The sources of production as reported by Mint officers
and agents are arranged under two heads only, ¢ quartz”
and placer, It is evident by comparison with the
Director’s estimate of the vefined product that the des-
ignution ““quartz” includes all deep mines,!

The difference between the two sources compared in
the preceding statement amounnts to 62,267 ounces for
placers and 208,665 ounces for deep mines, in all
270,982 ounces. It must be borne in mind, however,
that the quantities reported by Mint officers and agents
exceed the Director’s estimate of the gold product in
the continental United States by 46,691 ounces.

The excess over the Census returns for placer mines
is groatest in Colorado, where the Mint officers report
31,444 ounces, whereas tho Census returns show only
3,172 ounces. It secms probable that Colorado is erro-
neously credited by the officers of the Denver mint with
the placer bullion produced in adjoining states, but
shipped to Denver to be deposited at the United States
Mint. The placew product credited to Idaho by the
United States Assay Offico, at Boise, 15 17,456 ounces
in excess of the Census returns; on the othier hand, how-
ever, the Census returns show an excess of 13,596
ounces over the Mint report for Oregon; it is very
likely that the Oregon product found its way through
bullion dealers to the Boise assay oflice.

The gold product of placer mines, as reported to the
Bureauw of the Census directly by producers, was valued
ab $4, 204,995, which corresponds to the value of 208,757
fine ounces, a8 estimated above. In addition to this
amonnt the unreported production of small mines was
estimated by loeal men at $1,188,181, which corresponds
to the value of 55,386 fine ounces. Most of the placer
hullion ultimately finds its way to the mints and assay
offices. The report of the Mint officers and agents
should therefore be given preference over the esti-
mates of other local men, The excess of the amount
reported by Mint officers and agents over the aggregate
output reported directly by producers to the Bureau of
the Census, viz, 123,903 ounces, with a coining vulue of
$2,561,075, represents the product of small mines,

The excess of the gold product of deep mines as
reported by Mint agents over the Census returns is
greatest in Arizona and Nevada, namely, in Arizona,
68,562 ounces, which is equal to 52.5 per cent of the
Census returns, and in Nevada 58,386 ounces—i. e., 68
per cent of the Census returns,

The following comparative table shows the digtribu-
tion of the silver production by states, as ascertained
by the census of mines and quarries and as estimated by
the Director of the Mint. The quantities reported by
Mint agents ave shown in a parallel column.

W‘I{eport of the Director of the Mint on the Production of the
Precious Metals, 1902, page 16.
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TanLe &2, — Comparative statement of the silver contents of the praducl
seined, as veported to the Bureaw of the Census, and the product of
silver refineries, as estimated by the Diveclvr of the M int, by states and
territorics : 1902 L

[Fine ounces.]

: 2 ¢ | Bxeess of
Lstimate Excess of Mint es-
Vv 3 Y, g (- N
Census re- | O P‘m Report of jCensusres| Yy oy
tar Director Mint turng | oo e
s, of the agents, " over Minti© g S
Mint. estimates, | 30
United States ...| 55,911,946 | 55,500,000 | 57, 836, 658 411,46 |oooivvinnn
Alaske...an. ..., PO 192,000 92, 000 FATURE: o1 T Y RP
ATiZona... ..ol 1,666,925 1 8,043,100 | 8,170,000 /... 1,886,175
Californin....oooeeee.. 1,096, 068 900, 80 476, 766
Calorado .oovieeinnnns 15,178,001 | 16, 676, 000 | 15,800,968 |.....
Georgin o ovoeeiaaallt 614 400 681
TAAN0 s e vviineraaannan- 7,004,668 | 5,854,800 | 5,942,714 1 1,239,788
Montanan.. el 13,441,060 | 18,248,800 | 18,029,787 198,160
Nevada..... 3,782,764 | 8,746,200 | 8,998,383 86, Hivl .ee
New Mexico .. 282,317 467,200 | 280,400 174, 883
North Carolina 8,667 20, 900 28,308 |.. 12,843
QregoN........ 112,920 03, 800 104, 403 crereae
South Carolina 220 300 b80 74
South Dakota. 530, 041 840, 200 361,000 | 104,841 {oevenneras
Texad... 482, 386 446, 200 446,166 18,816
Utah.... 11,782,147 | 10,881,700 | 12,678,087 | 960,447 |..........
Wuashington. 890,440 619, 000 228, b0
Wyoming ....... N T 5, 000 b, 000
All other states?...... 99, 083 129, 100 99,117

1Tistimate of the Director of the Mint.

2 Tncludes Alabama, Maryland, Michigan, Tennessee, and Virginia,

Table 42 shows that while the Census returns for the
United States, as a whole, substantially agree with the
estimate of the Director of the Mint, there is a wide
variance between the results for some of the states,
The estimate of the Director of the Mint is 1,230,758
ounces, or 17 per cent short of the product ascertained
by the Census for Idaho. On the other hand, the Census
returns for Arizona are 1,386,175 ounces, or 45.5 per
cent of the estimate of the Director of the Mint. Con-
sidering that the Census returns for other states, as well
as the total for the United States, are in substantial
harmony with the Mint estimates, it is not probable
that the canvass of mines in Arizona by Census agents
should have failed to reach 45.5 per cent of the silver
product of that territory. Were it so, the difference
for Arizona would have to headded to the Census total
for the United States, in which ease the estimate of the
Director of the Mint would be 1,798,121 ounces below
the total production of the United States. The Mint
estimate of the total production for the United States,
however, is more likely to be approximately accurate
than its apportionment among the several states and
territories, wherein the estimates of the Bureau of the
Mint often widely disagree with the reports of its
agents.

With special reference to Arizona, it is further pos-
sible that the excess of the Mint estimates over Census
returns, both for the gold and the silver produect, repre-
sents to some extent the product of Mexican mines
brought over the border and sold in the United States.'

The Census returns for the silver product of Nevada
slightly exceed the estimate of the Director of the Mint.
Inasmuch as the silver product of Nevada usually oceurs

1Report of the Director of the Mint on the Production of the
Precious Metals, 1899, page 83,

QUARRIES.

in association with gold, it would seem that the canvass
of gold and silver mines must have been fairly complete.
It is therefore difficult to account for the wide diver-
gence between the Census returns and the Mint esti-
mate of the gold product of the state. The vastness of
the aren to be covered and the sparseness of the popu-
lation may to some extent have affected the Census

returns; yet, considering that the variance hetween the

Census returns and Mint estimates for other states is
confined within comparatively narrow limits, it seems
probable that Nevada has been credited by the Bureau
of the Mint and its agents with much of the gold bullion
brought from other states to the Carson City assay
oflice.

Placer bullion usually earries silver; the quantity of
gilver, however, is i most cases too small to be figured
in the value of the product. There were only 40 placer
mines which reported separately the value of silver,
amounting in all to $2,235.  The reports of Mint agents,
which are summarized in the statement below, place the
coining value of silver at $12,752, corresponding to w
commercial value of $5,129, at 52 cents per fine ounce.

The amount reported by Mint agents does not include
the states of Colorado, Llaho, and Nevada, With the
addition of the amount reported to the Bureau of the
Census from these 3 stutes—viz, $1,444—the total value
of the silver recovered as a by-product of placer mining
amounts to $6,573, The difference between the Census
returns and the Mint agents’ estimates amounts to $+,388,
which does not materially add to the silver production
or reduce the gold production of the United States.

Gold and silver contents of placer bullion, as reported by Mint agenis:
g 7 ! 7]

19021
PINE OUNCES, VALUE,
|
Silver,
Gold, | Silver. Gold, |7 T
C"’Hm‘ur" Coining.

United States........ 821,410 9,808 || 6, 648, 986 §5, 120 §12, 7TH2
Californin coooovenniananaes 205, 478 6,450 |1 4,247,602 2,834 7,040
MONTAND vovneermracimnanns 21, 626 2,417 417, 046 1,207 )
OEgON veovaenveasrnmersnns ' 1,082 M8, 186 a7 1,334
Washington ...... Veesaeans 3, 000 750 62,016 300 970
South Appalachian states?. 2,160 214 44, 652 m 207

All other states and terri-

tories i 77,848 (1) | D, TR 1) )

1 Figures taken Irom the Reportof the Director of the Mintm{ the Produetion

of the Precious Metals for the Calendar Year 1002, Pnges 86, 144, 145, 184, 187, and
212, Where only colning values were reported, fine ounces hiave heen eotn-
puted from such at a rate for gold of $20.67+ and for silver of $L.20. Com-
mereinl values have been figured at a rale of §).52 por fine ounce, )

fIneludes Alabama, Georgin, Maryland, North Curolina, South Carelina,
Tennessee, and Virginia,

sIncludes Arizona, Arkansas, Colorado, Tdaho, Nevada, New Mexieo, Soath
Dakota, Utah, and Wyoming,

4+ Not reported; included with gold,

Comparisonwith smelter returns.—Argentiferons lead
and copper ores are, reduced by smelting. There were
only 8 lead smelters combined with silver-lead mines
and constructed for the treatment of their own ores.
Their total product for 1902 was equal to 137,002 ounces
of silver and 1,884,591 pounds of lead, which was but a
fraction of 1 per cent of the total product of silver-lead
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mines. The product of these smelters was shipped
to eastern refinerics.  The bulk of the silver and lead
produced reached the smelters and refineries cither in
ernde state or after only a preliminary milling treat-
ment. As shown further in Table 43, the former con-
tained 26,270,578 ounces of silver and the latter 16,207,-
767 ounces, exclusive of 267,119 ounces which were
produced by small mines and could not be classitied.
According to reports received by the Bureau of the
Census from smelters and refineries, the production of
refined silver in the United States in 1902 was made up

as follows:
; TFine ounces.

Troduced by lead smelters and refineries. oo oo, R, RO6, 284
Produaced by copper smelters and refinerfes...oocineiiai i 9, 781, 532
K8, 077, 816

Less contents of foreign ores reported. oo o oiiiiiciiiirrriirraranean 98, 926, 436
Total i), 701, Akl

The silver contents of foreign lead ores smelted on
the Pacific coast were not reported, hut the bullion
product of those smelters is included in the above total.
The ores imported through San Francisco, Cal., and
Puget Sound, Wash., were valued at #2,519,280,1
Figured at the rate of 52 cents per ounce of silver, they
contained 4,844,780 ounces, which leaves 54,906,795
ouncesof domesticsilyer. The total reported by private
smelters and refineries to the Director of the Mint wag
55,087,074 ounces.® Thus in all about 55,000,000 ounces
of silver were produced by private smelters and refiner-
ies, of which over 44,000,000 ounces were produced from
domestic ores by lead smelters and refineries. The last
quantity covers the contents of all silver bearing ores,
which shows the close interdependence between silver
mining and lead smelting. The total silver product of
1909 was accordingly distributed by character of ore, as
follows:

Value, Per cent,

Total value..... S T $28, 448, 004 100.70
From gold and silver ores and placer bullion... T 6, 002,979 ]
From argentiferouslead ores .. o.ooreeviiiinnnnns 15, 886, R72 64,1
From argentiferons iron ores . 83, 987 3.1
FrOM COPPCT OTBH: . veerseiestanaanracnasnesnsraressasenns 6,116,166 21,5

1Ineludes product of old dumps and taflings.

The total lead contents of argentiferous ores mined
in 1902, including copper ores, amounted to 411,590,504

haT

pounds. The refined lend product reported to the
Bureau of the Census by lead smelters and refineries was
475,588,419 pounds, which ineluded the production of
foreign ores smelted on the Pacifie coast and not segre-
gated in the reports from smelters.  Theimports of lead
in ore and base bullion at Puget Sound and San Franciseo
were reported as 27,969,934 pounds,® which must ho
deducted from the total reported by the smelters; this
leaves 447,618,485 pounds of lead.

A portion of this quantity was produced from non-
avgentiferous lead; the United States Geologieal Sur-
vey estimates the quantity of soft lead refined by desil-
vorizers at 5,305 tons, which lenves 436,898,485 pounds
of argentiferous lead. The exeess over the contents of
ores mined equals 25,287,981 pounds, or 12,6149 short
tons.  During 1902 the stock of domestic lTead was
reduced by 42,188 tons;* it is probable that the excess
of the smelter returns represents the product of ores
mined during the previous year. The United States
Geological Survey estimates the yield of lead from
avgentiferous ores for 18902 at 195,671 tons.”  This ix 5
per cent short of the produet reported hy mine opera-
tors; the difference is easily accounted for by losses in
smelting.

SHIPPING AND MILLING ORIS,

The product after leaving the mine is treated either
at o mill connected with the mine or at o cnstom mill
in the vieinity; or it is merely concentrated at the
mine and the dressed orve shipped to o smelters or it is
shipped in the crude state.  Table 48 shows the tonnage,
bullion contents, and gross value, total and per ton, of
all ore sold and treated, classified according to the
method of handling the same.  No information of thig
character heing available for certain small operators,
from whom no individual reports were received, their
estimated product is not included in Table 48,

! Report of the Director of the Mint on the Production of the
Precious Metals, 1902, page 314.

2Ibid., page 13.

8 Commerce and Navipation of the United States, 1002, Val, I,
page 3868, :

fUnited States Geological Survey, “Mineral Resources of the
United States,” 1902, pages 211 and 212,

5 Ibid., page 207,
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TipLe 483.—TONNAGE TREATED AND BULLION CONTENTS OF ORES REDUCED AT MINE

MINES AND QUARRIES.

CRUDE STATE: 1902.

I AND SHIPPED IN

GOLD, SILVER,
Tons sold or Quantity. Value. Quantity. Value.
treated. - e
- o Perfine Total, fine Ter ton, " Per fine
Fine ounces, Total. ounce, onnees fincounces, Total, ounee,
S o -
ABBTCEALE L nvine i ciiiiiireareaies 9 788,124 2,874, 146 $58, 122, 187 $20. 922 42, 478, 845 4 $21, 816, 798 §0. 50
Minesand mills....cooeiiieanniiiinnaiens ) 2&2. 7-)3 1,815,482 3, 924, 616 20, 34 22,317, 520 3 11,175, 262 Q.00
T 7,078, 908 1,666,515 | 84,002,535 2044 || 16,207,767 2 8,153, 607 0.50
ore Egﬁ’;ﬁ?&i "0, 817 148, 047 2562, 081 19,91 6,109, 758 KD 3,021, 655 0. 49
Mines without mill connection........... 1,565, 371 1, 058, 964 21,197, 671 20,02 20, 160, 820 13 10,140, H31 0.560
i 1,304, 508 R81, 018 17,618,417 19,99 19, 100, 326 15 9, 614, 446 0. 80
il 1‘1’3&‘ Sreo i o 919, 490 156, 091 8103, 112 20,95 " 846, 8A% i 1) 791 0. 50
Comeentrated OPCG...vovinevioneiinenntanasensanes i 38, 876 21, 865 ©o4a1,042 19,27 213, 686 6 104, 205 0,48
LEAD, COPPER,
Quantity, Other Gross Por 4 Lt_:f:ge
metals—i  valne— ot i,
Cents Fine Cents || yalue, totnl, cent, | valune
) Value, |perfine 1¢ Value,  iperfine per ton,
Total, T o ton, pound.|| Dounds. pound,
fine pounds. OIO;IL ’
AZBIOEALE tiveiiimmnii i iriri e 400,734,484 2, 09 Sll, 25 )‘] 106 2.0 || 14, ()r’R, 3"5 #1,016,114 7.2 $-lll 0 l] 8“.)3, 254, 240 100, 0 $10,00
Minesand mills.oooiiiineiiaiiiiaanaiiias 822,708, 401 1.96 10,109,7‘19 3.1 7, B, (l(‘() 607,790 6.7 309,‘.)!)..
Ore treated... 269, 346, 816 1,62 8, 884, 800 3.2 4,475, 952 341, /81 7.0 309, a62 51 202, bih L .
Ore shipped .. . 63,861,680 | 12,48 1,724,880 2.7 3, 083, 708 166,200 L S | PR, 171. S 8¢ A0
Mines without mill connection.......... &7, 026, 083 2,80 2,148, 866 2.6 6, 468, 603 508, 324 7.9 281, 0740 | &1, 226, 861 86,7 S, 00
Shipping ore. 83, 928, 765 3,92 2,087,461 2.b 0,216, HRY 494, 401 8.0 1‘)3 R8T | 30,008, (16 89,2 €3, 00
Milling ore.. 1,778,878 0.42 39, 06d 2,9 i, 117 4, 009 7.4 "8 030 B, 606, QU7 3.9 17. 10
Com,ultruted ore 1,828, 440 1.72 22, 830 1.7 107, 967 0,874 5.0 -1, 168 HO2, LOY 0.6 10,00

The preceding table brings out the economic reasons
governing the method of handling the ore. Where
there was a mill at the mine the average value of the
ore was about &7 per ton; where there was no mill at
the mine the average value was $22. In the absence of
a mill at the mine only ore of a higher grade was mined.
On the other hand, where the ore could De reduced at
the mine, low-grade ore was advantageously mined and
treated. Even where there wasa mill at the mine a
portion of the ore was shipped to smelters. The value
of such ore in 1902 averaged about $30 per ton, whereas
the average grade of the ore treated at the mine was $6
per ton. Where there was no mill belonging to the
mine the bulk of the orve was shipped, the value of the
average grade of shipping ore being $23 per ton. In
some districts the proximity of custom mills permitted
the treatment of ores averaging about $17 pér ton.

Another consideration which determines the method
of handling the ore was the nature of its metallic con-
tents. Ore shipped in erude state from mines without
mill connection contained considerable values in silver,
viz, $9,614,445, averaging 15 ounces per ton, whereas
ores treated at neighboring custom mills were valued
chiefly for their gold contents, silver averaging only 2
ounces per ton. Lead was also an important element
in shipping ores, averaging 8.92 per cent of the ore,

whereas in milling ores it was only a fraction of 1 per
cent. .

At mines with mill connection the value of the ores

trented was nearly all in their gold contents, silver
averaging 2 ounces per ton and lond only about 1.62
per cent,” The ores shipped contained a greater value
in silver than in gold, the average tenor in silver heing
32 ounces per ton. The lead contents were also valua-
ble, averaging 12.48 per cent of the crude ove. In
such cases the ores were sorted hefore treatment; ore
rich in silver and lead was shipped to smelters, the rest
being treated at the mine.

A portion of the ore treated at the mllls was merely
concentrated preparatory to shipping. This was nota-
bly the case with oresrich in lead. The productof the
mills contained 259,346,816 pounds of lead, which had
to be extracted by smelting.

The total quantity of ore concentrated was, accord-
ing to reports, 1,820,589 tons; but much more was
probably concentrated, as the reports on this subject
are incomplete. All this ore was concentrated at
plants belonging to the mines. Only 388,87¢ tons
were concentrated for outsiders, they being producers
whose mines were located in the neighborhood of con-
centrating plants.

Concentration of ores hefore shipping is one of the
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modern devices for the economical handling of ores,
The quantity of concentrates produced was 206,530
tonsy the quantity of crude ore treated to produce these
concentrates was 1,820,589 tons, as stated; the average
degree of concentration was accordingly L ton of concen-
trates to 9 tons of erude ore, This reduces the hulk of
the ore to be shlppul to one-ninth of its original weight;
a large saving is thus effected in freight ‘l,lld treatment
charges.

The prices which were paid for the metallic contents
of the mining product varied in accordance with the
condition in which it was marketed.  Grold bullion, pro-
duced by, amalgamating, cyaniding, and chlol‘nmll(m
works connected with mines, sold at $20.44 per fine
ounce; when the ore was reduced at custom mills, gold
brought on an average $20.206 per ounce.  (zold in ore
brought from $19.21 to $19.99 per ounce.  Silver was
figured at 50 cents per ounce; a portion hrought only
44 cents per ounce. Lead was disposed of at an aver-
age of 3 cents per fine pound; when sold as concentrates
it averaged 3.2 cents per pound, while in the crude state
it brought from five-tenths to L cent less. Copper
brought from 5 to 8 cents per pound.

Charges for treatment and. freight.—Charges for
treatment and freight are governing factors in the work-
ing of mines. They are materially reduced when the
ore is treated ab the mine or concentrated, The total
charges for treatment and freight reported from mines
without n mill connection amounted to $11,050,78Y9, of
which $5,020,233 was treatment charges, $2,091,828
freight, and $4,008,728 could not he segrvegated, the
charges and freight not being entered separately on the
hooks of the operators,
and freight charges reported from mines with mill con-
nection was $10,277,686, of which 3,697,138 was treat-
ment charges, $2,341,765 freight, and $4,288,788 could
not be segregated,

The following table shows the treatiment charges and
freight, classified according to the method of handling

- the ore:

TanLy dd.—Treatment cluerges and freight en the product r)f mines
and wills: 1902,
; }l‘r]ontmont} N Val
m, FTOHR charges, | Averngo| Value at
Tons, value, | ineluding | por ton, | mine,
freight,
Total........... 0,788,124 893,254,210 $21, 828, 470 2, 18
Minﬂ m“(‘ilglm% Olmq ,,,,,,,,,,,,,, zzmmepr e e ]
soll angd treated 8,282,763 | 69,027,879 1),2 686 25|48, T4, Y8
Mines without mill ' ’ ’ 4 U277, 686 L 5,710, 603
connection....,..,. 1,565,871 | 34,226,861 | 11,000,789 700 98,176,072
Slli?phlg ore..... 1,304, 503 | 80,008,645 | 9,805,400 7,66 ‘ "0 HJ 210
}|Iil ingore...,... 212,492 | 8,666,007 | 1, 0«)9 b33 £ 89 2, 616,474
.Coneentrated ore. 38 876 602, 200 45, 1) 3,80 414, 868

r n .

The greater part of the treatmentand freight charges
on the product of mills consisted of deductions on con-
centrates and on 253,847 tons of ore shipped in crude

The total amount of freatment

state (see Table 48). The refining charges on bullion
may be estimated at 1 per cent of the v le of the gold
contents and at 4 cents per ounce of silver, which is the
highest rate charged by the United States mints and
assay oflices. 'I‘hi% rate makes a total of $369,246 on
gold and $892,751 on silver—in all, $1,261,997, or, in
round figures, (Lb()llt $1,200,000. '1‘h1.s leaves some-
what over §9,000,000 for treatment and for freight on
concentrates and crude ore.

The amount of freight varied for the several states
and within the same gtate materially, according to the
location of the mine. The treatmentand freight charges
set the limit to the working of certain grades of ore.
Table 45 shows, by states and territories, the total ton-
nage of ores treated atoutside reduction works, the total
treatment charges, including freight, and the average
per ton, and the highest and lowest freight rate per
ton, - The freight charges indicate the distances of the
mines from railroad connections.

TasLe 48,~Tonnoge treated at oulside works, trecdment charges, und

Treight, by stales and tervitories: 1902,

FREIGHT PER TON,
TREATMENT
- i CILARGES, INULUT- ||~
STATE OR TERRI- Jn‘:.l::llvl{’:tl: | ING FRETGITT, Shipping ores,] Milling ores,
TORY. ontsidy [
works, Aver
m AVUT B [figh- | Low-| High- | Low-
Total. ”g‘%\l\“'l este | ust. | ot st
. - I
United States.| 1,782,554 |$18,107,148 | $7,39 || $50.00 |$0.05 | $18.00 | $0.16
Arfzoma. ... 9, 120 1'32, 041 | 14.48 j| 50,00 | 1.00 1,261 0.75
Californin........ 29, d1H U1, 6ht 4,09 86.00 | 0,20 15,00 [ 0,30
Colorado. ... 1,260,262 (I 8, UUH iy 6.40 21,45 | 0,00 4,76 [ 0,30
Idaho ..o 11, 843 ""‘J G63 | 19,81 40,00 § 2,00 | 18,04 | 0.50
Montunw......... 6, 806 nzs‘ 2734 1106 . . 3
Noevadt ..o....ess (), 6138 071,698 1 14,07
Now Mexico ... §, DoY) 7’3 07 8,00
[§30T%3) ) PO 1,171 ﬁ 212 4,44
south Dakota.... 116, 242 ‘310 340 2.49
Ul ,evvcnneniann 210,817 || 2, 8220665 | 1581
Washington.:..... 8, 869 R‘ 275 9.28
All other stites? . 22,374 '1 1 542

1Ineludes mineq Joeated in Alabama, Arkansas, Georgla, North Caroling,
outh Caroling, Texas, Virginia, and Wyoming,

The freight rates were higher on shipping ores than
on milling ores; the highest frcig'hb from the mine to
the mill, L8 per ton, was paid in New Mexico; the
highest il(;‘,lgllt from the mine to the smelter, $50 per
ton, wasg puid in Arizona, ‘

(rade of ove.~In Table 46 the gold and silver con-
tents of all-ores mined in 1902, wherein the precious
metals were the chief item of value, are classified by
the grade of ove. There were a number of cases which
did vot lend themselves to such a classification. In
many mines the ore is sorted, first-class ore being
shipped and second-class ore being treated at the mine.
Clensus schedules did not call for a separate statement
for each class of ore, and an average for all grades
would fail for the purpose of this classification. How-
ever, as eight-ninths of the total gold product of deep
mines and four-fifths of the total silver product have
heen classified, the table answers the purpose.
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TanLe 46,—GOLD AND

SILVER VALUES CONTAINED IN THE PRODUCT OF PRECIOUS METAL MINES,

MINES AND QUARRIES.

CLASSITIED

BY GRADE OF ORE, BY STATES AND TERRITORIES: 1902,

GOLD, TUTAL VALUE.

VALUE PER TON, ) . All ather

United A 15 , . Nevad South Ttah tat wl
States. Arizona, California, Colorado, Montanu, evada. Dakotw. Utah. l:l.utt:;::m 3
Allgrades...ocoovieivnenmnan e §51, 260, 408 $2, 180,006 | $10,737,252 i, 281, 795 2, 813, 318 #1, 638, 796 0, M1, 420 $2,028, 816 | $2, 188,007
Tessthan 0. ... oveoieiaini e, 21,199,278 1,144, 418 4,870, 740 2, 850, Y0 ‘i'i() 11& 08, 023 H, 385, 198 2,367, 202 1,248, (Jr i

$10 and over, but Jess than $20.......... 9, 2533, 394 699, 220 2,197, 654 o, 274, 398 817, 146 283, 068 144, 806 401, Bty 42 J

#20 nnd over, but less than §60.......... 17,004, 150 952, 980 1,403, 768 18,741, 412 707,3:)1 341,874 10, 626 156, 011 B84, lm9
$50 and over, but less than $100......... 2,477,129 81,108 109, 983 2,041, 776 149, 489 _ﬂ‘l, 039 1,300 3, 618 87,2491
$100 AN OVET oy uvvernmmcaeernnanneens 1,326, 458 8,275 168, $17 368, 619 218,189 549, 802 3,166

SILVER, TOTAT, VALUR, i “"‘"“"’T‘;E;:)\':;‘,‘,:;:‘j" VRITEA

VALUE PER TON, o ul ll
All other \ . v 1
United States. Colorado, Montana, Nevada, Utalw states and ('”1,‘}' %’L r b“‘_ vr, per
territories.? cent, eent.

ALl gradesd. ceeerinnenvsnnanennns $17, 881, 199 ﬂ(i, 337,576 #1,817,211 §1, 728, 319 §, 763, 260 $2, 684, 833 00,0 100. ¢
Less than $10. . ciiaiieiiiirisrsrnenrennss 4,844,860 1, 886, 767 831, 030 45,83\‘( 2”1 08D 1,326, (44 1.4 .1
810 and over, but less than §20.. 6,181, 826 1,781, 700 331, 090 201,164 3, lZ‘J 420 847, 062 180 an.T
$20 and over, but less than §50.. 3,518, 3881 2,142,693 2410, 078 142, 306 ‘192, 648 440, 761 83,2 2,8
$50 and over, but less than $100. 1, 824, 009 411, %067 306, 283 86, 210 G1G, 712 -153, OR7 4.8 10. 5
8100 GNA OVET vavverinnenrrrrvnnsnnneennn 1,462, 614 111 519 B8, T80 1,228,801 |veeennnnannnnnss 6h, 484 2.6 ENEY

1Includes mines located in Alabama, Arkansns, Georgia, Idaho, New Mexico, North Caroling, Oregon, §

South Carolina, Virginia, Washington, amd Wyomimr,

2 Includes mines located in Alabama, Arizona, Cu]iﬁnniu, Georgla, Idaho, New Mexico, North ¢ nmlilm Oregon, South Caroling, South Dakota, Texas, Virginia,

and Washington,

It appears from the preceding table that little gold
was produced in 1902 from ores worth over $50 per ton.
About two-fifths of all gold produced was won from
low-grade ores worth less than $10 per ton, and about
the sate share was obtained from ores worth $20 or over.

Considering the three principal gold producing states,
Colorado, California, and South Dakota, and taking $20
per ton as the dividing line hetween high-grade ores
and average or low-grade ores, it appears that in Colo-

radohigh-grade ores predommnte, whereas in California
and South Dakota the product was chiefly won from
low-grade ores. In South Dakota practically all gold
was derived from ores worth less than §10 per ton. Of
the smaller gold producers, Utah also treated mostly
low-grade ores,

Silver was likewise won mostly from ores averaging
less than $20 per ton, but the lowest grade of ore, aver-
aging less than $10 per ton, was not as conspicuous ag
in gold mining. A compcu'ttlve study of Tables 45
and 40 will show the extent to which the distance
of the mine from reduction works aflects the grade of
ore treated. In Arizonathe highest cost of freight for
shipping orewas $50 perton. Very little gold, however,
was produced from ores which could bear such a fieight
rate. In California the highest freight rate on shipping

ores was $36 per ton, while two-thirds of all gold was

derived from ores worth less than $10 per ton, and less
than one-sixth was produced from ores worth from $20
to $50 and over. In South Dakota the highest freight
rate on shipping ore was 15 per ton, hut the hulk of
the ore wag worth less than $10 per ton, and the quantity
of high-grade ore, which could bear the highest freight
rate, was insignificant.

An examination of the average treatment charges,
inclusive of freight, will show what portion of the gold
and silver ores produced in each state must he treated
at or near the mine and what portion can be shipped
to distant works. Taking the United States as a whole,
it appears that two-fitths of all gold and one-fourth of
all silver are recovered from ores worth less than $10-
per ton, which could hardly bear the average transpor-
tation charges of $7.39 per ton and can therefore be
economically treated only at or near the mine. On the
other hand, about two-fifths of all gold and silver are
won from ores worth over $20 per ton, which could he
profitably shipped to distant works for treatment.

The following comparative table shows the average
grades of gold and silver ore mined in 1880 and 1902,
The Tenth Census took no cognizance of the hase metal-
lic contents of gold and silver ores. To make the data

of both censuses comparable the gold and silver contents.

only are considered in the table which follows:
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TanLe 47.—TONS OF ORT TREATED, GOLD AND SILVER CONTENTS, TOTAL AND AVERAGE PER TON, BY STATIS
AND TERRITORIES: 1902 AND 1880,

1902
Gold, silver, Tatal value,
STATE QR TERRITORY, : i m— T e——— e
Tons of ore : \
treated. | Value.
TFine onnees, Value, Fing ounees, ; - Colning. Commereial,
’ Coining, Commereinl,
|
United S .o nee e eenvemnnn 9, 787, 804 9,880,085 | $5Y, TAL, 200 7,70 [ 855, 201,07 | 20,446,016 | 815,002,908 81,187, 906
ATIZONA 1o evveeereereresseeannnnnns \ 41, 208 115, 052 2, 478, 536 LoMs | L0 08 | pgset | amsam | 2008280
Californin. .. | 2,025, 100 A70, 623 11,795, 821 W0, 189 | 191, B 191, 320 12, 27, 978 11, 087, 158
Colorado. ... ’ 2, 230, 599 1, 318, 043 97216, 366 18, 531, 843 17,495, 501 0,840,870 | - 44741 067 84,092, 745
TAnho ...nsne - 1,083,777 66, T 1,152, 73 7 0U1, 436 9, 168, 660 8,564, 613 10,821, 383 4,717, 387
Montann.. ... o o T Ra2: 02 1165, 093 8 020, 010 8700, 220 1,869,121 1, 808, 828 7, 880, 431 4,918, 838
Nevada . ... - 238, 607 85, §21 1,774,077 4,781, 030 4,888, p0Y 1,882, 703 i 662, 646 8, 650, 750
New Mexita. ooonwuennn- o 49, 215 11, AU 939, 690 " 270, 209 "357) 19 "149) gt " 00, 584 382, 613
COTEEON . v evnoevrnnnsnnren . 60, 0 G, 610 1,814, 43 112, 6 146, 653 57,910 1,460, 588 1,872 815
South Tako. 1, G40, 187 451, 308 7, 25 181 535, 041 (91, 765 278,795 7,053, 940 7, 640, 90
A <raesinnnnn 807, 866 1463, 687 3 02, 280 11,4006, 278 14,747, 808 6, 6636, 100 17,779, 688 8, 098, 445
All other statesT ... e..ne | 143,073 25, 300 521 RB8 §16, 525 1, 055, 830 392, 252 1, 680, G88 917,110
1880 , 1002 1880
: Gold, Sllver,? ‘ Total value, A“if&f’fofnum A“{fz-'rg&}i"m"
HTATE OR TERRITORY, Tons of e e U I
¢ urto] VYalue,
rentud, - @ Com- Com-
I‘ “](, 1. l]“,‘ B ] C()mm(’l‘- . b
. Value, g oining, N Coining,; mer- |[Coining.| mer-
autiees, onnees. Coming (?ml‘m‘\cr- einl, elal. eial,
! . ¢ vinl,
S R [F— - b S
TRILEA SLCY earrnreerenennnns 1 w,m. 072,585 (B20, 106, 074 | 50,577,025 (609, 533, GRT |84, 674,46 | 860, 638, 10§54, 70, 410 sn 7 93 29 §20.07
ATIZODE s eeeeeeeeeereeanenareeseens o578 || B79 | 1R | L7070 | oS | LWL || 2,000,210 | 2,120,500 | 10,9 | 8501 om0 82
Californin........ il ABSA00 | 402470 | £,9100786 | SORBHG | T,070, 215 | 980,660 1| 9,891,000 | 9,259, 346 58 616 || 2167 297
COlOTAAT - avnnrenrrrnarnsrnearonnes 390,681 || TT0VIRT | 20977, 610 | 12,570,651 | 16,264, 101 | 14,200, 211 || 18,541,760 | 16,542,860 || 20,06 | 15.28 || 66,09 | 50.04
TARNO < aane oo e, OR, 040 {| 9k 600 | TROBO7E | BLL 06w | 416,010 | ROL 106 || 1,080,088 | '0ma,208 || ®04 | 867 || 8707 | 311
Montania. LORGATT | RO | 6BLOMG | 9. 177.700 | 9,815,627 | 2,460, 5K0 || S1447,678 | 4,101A26 || 1LAG | 9.07 ] 89,82 n.s2
Nevada .. S0, BT 206,907 | 4,277,170 | 8, 961,562 | 11, 500, 282 10,105,813 |1 15, 867,408 | 14,442,000 {| o702 | 15,83 || 46,821 4L70
New Mexl TR {2348 AL | s0% AR | 302,887 | B4 118 441, 691 sgg,d72 || s 20 [ 0.7 || - 60i27 | 62RO
Oregon, e Buse | 17 V. #R0 17, M6 15, 740 180,002 | 187,016 || 24.83 | 2287 || IX 74| 18.58
South D 496, 180 151,H37 R, 198, 751 51,577 70, 563 61,890 || 8,200,314 | 3,200, 641 472 | a7 G471 0.4p
i) aanesnns. 02,177 (1 18068 | 2700046 | 8,656,588 | 4,606,064 | 4,081,980 || 4,466,000 [ £;302,020 | 10:80 { 0.6l 5227 | 46.20
Ml other state 9L 408 || 0,466 | 195,671 8, 021 49, 168 A3, 115 240820 | 238 7R6 || 11,06 | 641 1T.44] 11,15

1 Ineludes Alabamn, Arkansas, (reorgin, Maryland, North Carollng, S8outh Caroling, Termnessee, Toxas, Virgluia, Washington, Wymning Maine, New ITamp-
sshire, and Michigan,

2'Plig commerelal valte of an ounce of silver for the census year 1880 w nﬂ obtained by taking the average hebween the prices for 1879 and 1880, which is $1.134,
8111 1850 formed part of the territory nf Dakota,

-
'

As appears from Table 47, in all states and terri- | $52,094,865 by gold and silver ores. The latter can
tories, except Oregon, the grade of ore has consid- | again be divided into two portions; about one-half,
erably decreased, while at the same time the quantity | valued at $26,898,81(, carried considerable values in
of ore mined and the total gold and silver values show | silver, the rest, valued at $25,136,100, was produced
everywhere o remarkable increase. This fact furnishes | from mines which reported no value for silver. It is
unmistakable evidence of the progress of gold and silver | probable that in many cases this gold was likewise
mining since the Tenth Census. The development of | associated with silver, but the percentage of silver
transportation facilities and improvement of mining | saved was too small to be of commercial value.
methods and reduction processes have enabled the mine The silver-lead mines include also those which reported
operators to handle large masses of low-grade ore which | no values other than those for silver. The total prod-
.could not have been profitably mined two decades ago. | uct of such mines was valued at $430,281. It is proba-

Classification of mines by metals produced.—In Table | ble, however, that some of this silver was associated
48 all deep mines are classified into two g’roupﬂ‘.-—(l) gold | with Jead, but the percentage of the latter was below
and silver mines and (2) argentiferous lead mines. The | the 5 per cent limit paid for by the smelters.
ore mined from the former is valued chiefly for 1L.~' gold The value of the product shown in Table 48 is only
contents, though it carries considerable values in silver | that of the ore actually sold or treated. Ore mined
and small quantities of other metals, The mines of the | but not sold or treated is not taken into consideration
latter class yield lead oves rich in silver and associated | for the following reason: Gold and silver ores ave
with gold and other metals. mostly reduced at mills connected with the mines. It

The total gold contents of the ores of both classes were | will be remembered that in such cases the value of the
valued at $57,820,542, of which $5,784,677, or about | increase or decrease of the stock of ore was not esti-
one-tenth, was carried by argentiferous lead ores and | mated. Argentiferous lead oves, on the contrary, are
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all shipped to smelters, so that the value of the increase
or decrease of the stock was oftener estimated for this
class of ore than for gold and silver ores. In order to
avoid artificial disproportion in the results obtained,
the total value of the product at the mine includes only
the value of the ore sold or treated and the amount
received from custom work, less the cost of purchased
materials,
TasLE 48.—Summary of deep wines, clussified by metuls pro-
duced: 1902.

m Gold and | Argentifer-

Total. , silver, ous Jead,
Number of mines?! 1,30 1,488 447
Sularies. . i 81,500,302 || g3, 270,427 | §1,208, 985
Sotimat 00,207 (| o | $bim, i1
Contract R i, 13 F440, 00 65, 144
Work on share of produe $1,875,848 1| $1, 348: (Ui} &?27: 784
Miscellaneous expenses .., $1,779,249 11 §3, 693,060 | 1,086,188
Cost of supplies and materinlg. oo .| B15, 005, 634 || $1I, 796,080 | §3,200, 445
Cost of purchased ores, ineluding freight | $18, 789 B18,789 L.ooovaiiaens
Oresold and treated, shorttons.......... 9, 662, 050 7, 062, 286 2, 609, 814
Ore purchased, short tons8...oeveeaiianen. 067 Q67 |oerrenvennns

Value of bullion contents:

LT L §57,820, 542 || $62, 004,806 | 6, 784, 077
Bllver. e e .., %}ﬁ, 701 §0, 829, 829 | 815, 3§B, §7’).

D008, 030 Heee il 3, 208, hi
e smatata o S | g | S don w0
Total gross value ..oovvvaenn.. .| §92, 866, g‘?(]] §68, 872, ‘J(‘xg $34, »IBQ,R(IEB
Average perton ........... .. B 3 b
'%;r%utmefnt el}*nrg%s nn(il freight .. . 6‘.’}, %;7&, ’llé(l) g‘ig, g‘ﬁz), 3;2 g;lg, ‘.ixi;i‘,gi%

alue of product at mine...,... 71, B 8, 845, & 3, D8R, &
Amount 1I*eceived for custom work . 3529: 020 1H7: 87 1 '1-3-'11:083
Total valueatmine.....vevevennns .| §72,009, 361 || §18, 820,025 | $23, 279, 826
Averagepermine........oon $37, 260 $32, K09 #92,079

1Does not inelude b6 custom mills and 27 mills run on o0ld dumps and
tailings,

The folloWing table  prosents a classification of all
dividend paying productive deep mines by metals pro-
duced:

Tasre 49.—Dividend paying produclive deep mines, classified by met-
als produced: 1902,

Gold and | Argentifor-
Tatal. gilver, ous lead,

Number of mines !....oeveennnnnanaaa, 100 71 29
[T 118 0 11 S $1, 358, 783 $RA7, 821 $500, 962
Waoges...ooiaen $10, 096, 917 #6,707,001 | §3, 389, BAG
Contract work........ ... #1065, 180 $106, 7493 $0y, 842
Work on share of produet. §202, 764 194,704 #8, 000
Miseellaneous expenses ... b 81,747,144 $1, 040, 009 $707, (45
Cost of supplies and materials.......... $4, 780, 536 $3,672,962 | §1,157, /74
Ore sold and treated, short tons........ 3,163,498 2, 039, 926 1,123,578
Value of bullion contents:

R 0 [ $24, 882, 784 $22, 0860, 052 | §1, 823,702
Silver....... 811, 066, 762 $2,469,000 | #5597, 762
Lead ........... 86,849,001 [o..ovninaiL.ld 46, 849,001
Other matals ..... 561,171 50, 997 471,174
Total gross value... $42, 809, 688 |1 $25,119, 049 | $17,740, 630

Average per ton 13, 55 12,8 #16, 79
Treatment chargesand £ £9,514, h41 43,840,162 | 35, 674,879
Value at mine.....co.oovaiuin $38,346,147 || $21,278, 887 | 812, 066, 260
Amount received for enatom w 368, 048 $58, (638
Total value of produet at mine . . $33,403,785 |t $21, 337,525

Average permine.......ovoveneenns §334, 038 $300, 529

1Does not include 2 mills ran on old dumps and tailings,

DEEP MINES.

- Mines with and without reduction works.—The ma-
jority of deep mines had no reduction works to treat
their orves; about one-third of the total number were
equipped with reduction works. The latter, however,
contributed about two-thirds of the product of gold and
gilver mines. The average production of a mine which
had no mill was $18,178, whereas the average for the
585 mines equipped with reduction works was $86,381.

MINES AND QUARRIES.

The average grade of ore treated by the former was
worth $22, whereas the latter treated low-grade ore
worth less than $10 per ton, viz, 316 mills treated ore
averaging §8.65 per ton and 269 treated ore averaging:
#5.48 per ton. About one-halt of the mines connected
with mills furnished separate reports for the mine and
the mill. A number of operators, however, kept only
one account for both mine and mill, and so reported
them.

The following table is a comparative summary of
mines with and without reduction works; mines and
mills for which distinet reports were furnished are
presented under a separate head:

TasLe 5O.—Deep mines with and withowt mill connection: 1502,

|
| MINES ANU MILLY RE-
Deep mines Minesand |: JIE(I,I;{ITE,,Nm,ﬂ“{,\ﬂ;l,\-.
without milly '
mill eon- | reported
nection, J()%llﬂy. Mines Mills.
Number of mines ! .....vnnen. 1,276 316 209 oieviinenan
Salaried oficinls, clerks, cte.:
NUMbBer. o v iviivennannnana, 1,198 RR7 791 220
SRIEIES Lot $1,507, 468 | 1,441,006 || §1,262, 685 506, 978
Wago-earners:
Averaga number. 10, 486 9,989 10, (48 1,807
Total wages. L 779, 148 [§10, 166,216 |§10, 672,000 | 81,951, 165
Contract work .. $487, 117 OR, H18 §120, 02 . e
Wark on share of $1,234, 370 880, A4 h3, 700 |. .
Miscellaneons exXpenses.,,,..... 1,022,388 | $1, 604, 418 || &1, 028,476 1, 25§
Cost of squ]ies and materinls.| §1,476, 604 | $4, 074,787 || §4,186,%99 ), 097
srnde ore shipped, short tong. .| #1, 666, 371 B |
Ore treated, total, short tons.,foeeeinn., 2, 54, 142 B, B0, Lat
Mined and treated....... 2,600, 282 By M5, 80G
Purchased ores «ooavivann.. . 18,860 67
CUSLOM OTCH. o eeeenvnnsorasforsrnernrnne]oneceroenann 18,470
Value of bullion contents:
Crude ore shipped—

[0 [ P 21,197, 7l

gilver ... |$10, 140, 581
B O
QOther metals. .. coo.) §2, 888,750
Totnl grossvalue....... 34, 226, 861
Average per ton... 22
Treatmentoehargesand
O T R %11, 050, 789 | 92,918,660 {..... T P,
Valueatmine.......... §23, 176,072 | $4, 806, 174 ovvnerenradioeneennnas
Ore treated—
Gold Loiiniiiie e $1d, 158,106 [...oinavens $19, 480, 002
Silver ... PR P cee| $8,680,212 || .. ieoaaieal B4, 804, 206
Lend...... .| $3,518,700 $4, 804, A8L
Other metals..... o $270,624 F370, 822
Total gross value ...... .. |$21, 634,702 $20,001, 614
Average per ton... . $9 D
Treatment chargesand
freight ... .| $8, 887,791 &3, 820, 678
Vehte atmin .. (BI18, 246,911 L B25, 270, D36
Amount received fo
work...ooo....o.. 3$402, 206 $12, 710
Cost of 1sed )
eluding freight oooevvvannnen . JON P $18, 789
Total value of produet at mine.|............ $23, H0R, 291 .| B26,209, 887
Average permine.......... 18,178 | - 4, 387 §94, 062

1 Does not inelude 48 arrastrag, nor 27 mines whose product was reduced in
hand mortars,

2Ineludes ore trested at cnstom mills, .

4Includes $264,797 charged by reduction works against thefr own mines and
credited by the latter to their reduction works,

Arrastras.—The primitive Mexican arrastra, in its
old-fashioned form or somewhat modernized, has sur-
vived ina few small mines. The total number of mines
reporting arrastras was 47, viz, 86 in California, 6 in
Oregon, 3 in Idaho, 1 in Arizona, and 1 in New Mexico,
At 23 no hired labor was employed.

The total value of the product of all such mines was
$77,818, the average per mine being $1,655. The
average tonnage treated was 75 tons per mine. A sum-
mary of mines with arrastras is presented in the follow-
ing table:
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TaBLE BL.—Swmmary for arrastras: 1902,

Number of MINeS . oovo i it ettt ciicnr et caa s 47
Number of owners Working. oo i i . 07
F T N R R ]
S ettt ittt e e e nnaas ... §10, 388
Work. on ghare OF produet. oo .vecee i carieieeraanenrains e #2170
Miseellaneoud eXpeNSes . oen e vt e 9606
Cost of stipplies and materinls ... i &, 298
Cre trented, ShorttonN v ittt eiarimae iaamrvmr et aanreaeann 3,702
Value of bullion contents:
GOl o i e F78, 248
Silver . et v e eacntee et haar e an s 41, 086
TOtRl gros8 VA L ittt i iraarce e T, 881
R Y AT L €0 | o
Treatment charges and feelght oo i il %1, b6
Valne at mile.. oo . 77,818
B T 1 T g $1,680

Ore treated by hund.—Even the erudest form of treat-
ment of ore in o hand mortar was found in a few cases.
As a survival of archaic methods of production these
mines well deserve notice. The 28 mines at which the
ore was treated in such manner were distributed among
the following states: California, 18; Oregon, 8; and
Maryland, 1. The total output of these mines aggre-
gated $148,280, avernging $1,724 per mine.  There were
36 owners working in the mines, only 6 of which wore
operated with hired labor. The average quantity thus
treated was less than 9 tons per mine, hut the average
value per ton was §200.  There was evidently no regu-
lar production, but in every case a rich strike had been
found by men of small means, who had no other faeili-
ties for treating their ore, A summary of these mines
is presented in the following table:

TanLe 82.—Suwmmary for wines where the ore was treafed in hand
maortars: 1902,
Number of mines. oo ciiiiriiniieenniii
Numberof owners working .
Salarles. i
WAEEY civmeviiiiennenens
Miscellaneous expenses ...
Qust of supplicsand materialy . ... .. .
Ore frented, short tons, . ovv i i e e
Bullion confents—

Qunntity—
GOl NG OUNEES « 1L ee e v iavraeaee e aennas

2,808
SHYER e OUICES L1t vii e i it crree e s naaraaas P4

Value—

Total gross
Average per ton
Value of product at mine ..., .
AVEIAEE DT MINE ..t vinr e riatnaeiirnerenrsenanraenes Ceeeieenes
Custom mills,—The following is a summary for mills
which were operated independently of mines on pur-

chinsed or custom materials. It comprises 24 millg in

Colorado, 10 in California, % in Nevada, 4 in Idabo, 8

in New Mexico, and 1 each in Arizona, Montana, Orve-
gon, South Dakota, and Utah.

TanLe B3.—Swmnary for custom mills: 1902,

Number of milS. .. i aeae 2]
salavied ofliclal
Number.., U3}
Salariey . $141, 126
Wage-enrners:
Average number..,.. (i
WAEBES L.eiiinninienes $78, 101
Miseellaneous expenses ... #2564, 950
Cost of supplles andmaterials . oooovrrrvir it $723, 307
Cast of PUFENASEA OTC «vrit ittt i vaereeennnans #6, 931, 048
Freight on purehised OTC ... e i iiiie e i eeeeerivarn v ennnns 411, 504
Ore treated, short tons: .
Total ...... e ek e a e e n e daaaY et e ettt neaas 133, 730
Purchased ore.... 30, 918
L8 1 ) P 181,414
........ LR 1 1 L 1
F102, 029

@ $8, 484, 379

Average per ton. ...... 24
Treatment charges and freight . $u3, 95
Value of produetatmill ........ 88, 410, 854
Amounnt received for custom work F28Y, 206
Total valneat mill, ., ......... #8, 700, 059

P58, 183
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Among the 53 mills comprised in the preceding sum-
mary there were 7 which were operated without hired
labor; the number of owners personally working in
their mills was 15, The time in operation was reported
hy 45 custom mills; the data furnished by them are in-
cluded in Tables 17, 18,and 20, Of this number, 12 ran
more than three hundred days during the year and 7
from two hundred and seventy-one to three hundred
days; these 19 mills may be taken as representing all
that were in continuous operation throughout the year,
sxeept on holidays and when stoppages were necessary
for repuirs, ete.  Of the other 26 mills, operated only
part of the year, 11 ran from ninety-one to two hundred
and seventy days and 15, ninety days or less; that is,
only during the busiest season,

The majority, when working, ran more than one shift,
viz: 25 ran two shifts and 7 three shifts, while 18 ran
only one shift.  When two or three shifts were run the
mill was operated wninterruptedly during twenty-four
hours, making either twelve or cight hours per shift,
except in 2 mills, where two shifts of eight hours each
were run,  Of the 13 mills running only one shift 7
were working twelve hours per day, 5 ten hours, and 1
eight hours,  On the whole, twelve hours per shift was
the working time in 30 mills, ten hours in 5 mills, and
eight hours in 10 mills.

The total capacity of all custom mills per twenty-four
hours was 2,802 tons, - Two mills which treated during
the year 850 tons failed to report their daily capacity.
The total tonnage treated by all mills veporting their
enpaeity was 538,380 tons., It required accordingly
184 days of twenty-four hours to handle that quantity
of ore. This faet shows that the mines provided a suf-
ficient supply of orve to keep the custont mills in con-
tinuous operation every day in the year with one
working shift of twelve hours per day, including Sun-
days and holidays.

The total value at mill in Table 53 is $8,700,059. In
computing the total value of the product shown in Table
35 for all mines and mills in the United States, the value
of purchased matevials was deducted in order to prevent
duplications.  The mills handled practically only gold
ore of a high grade, averaging $24 per ton.  About two-
thirds of the ore treated at custom mills was purchased
hy them, and only ahout one-third was treated for cus-
tomers at a stipulated rate per ton, the product being
returned to the customers. Some custom work was
oceasionally done at mills connected with mines; it
was only as an exception, however, that ore wag pur-
chased at such mills, In the statement which follows,
the quantities of ore purchased and treated for a stipu-
lated compensation per ton are summarized for all mills,
those connected with mines as well as custom mills:

Tons of ore bought and treated for « stipulated compensabion: 1902,

[ Purchased | Custom
ore. work,

853, 283 S, G4

CHARACTER OF REDUCTION WORKS,

Total

Custom mill. oo e e Bt
Conneeted with mine

816 | 181,414

w7 02, 380




Hd4 MINES AND
The reports from mines whose ore was treated at
«customt mills show 212,482 tons reduced to bullion and
88,376 tons concentrated and shipped to smelters for
reduction; in all, 250,808 tons. The mine operators
reported 7,224 tons, or 2.9 per tent morve than was traced
to mills. '
~ There arc many reasons why the retuns from estah-
lishments representing successive stages of production
can not exactly coincide, Among other things, the
census was taken in the spring and summer of 1903 for
the calendar year 1902. Some of the mills which had
been in operation a few months in the early part of
the year 1902 were idle or dismantled at the time the
census was taken and their owners could not be Jocated.
Still, the preceding comparison shows that the omission
was not material. ‘
Mills in 1902 und 1880.--Thé following statement
presents the comparative data relating to mills for 1802
and 1880. Making allowance for the incompleteness
of the Tenth Census, the statement shows a remarkable
inerease both in the number of reduction worksand the
total quantity of ore treated by them. The avernge
turnover per mill has also increased.

Produetion of mills: 1902 and 1880.

) 1
o Number [
YEAR of mill, | Averiee
b ot Avernge
! per mine,
S _ |
002 e et e a0 | sddn 607 | 13,195
‘ 109 | T AT | R

METHODS OF TREATING THE ORE.

Of the 585 reduction works connected with deep
~mines, 456 were stamp mills, in which the ore was
reduced by amalgamation; 83 were equipped with
eyaniding plants, 16 with chlorination plants, and 801
with concentrators. Of the 55 custom mills, 46 were
stamp and amalgamation mills, 10 were equipped with
ceyaniding, 5 with chlovination, and 21 with concentrat-
ing plants. There were, moreover, 27 mills which were
run mainly on old mine dumps and mill tailings, though
occasionally doing custom work. Of these, 16 were
cyaniding works, + were stamp mills, and 7 were con-
centrating plants.

A difference in methods of transacting business among
the various classes of custom mills deserves to he noted.
Where the ore is treated hy amalgamation, with or
without concentration of the tailings; the mill operator,
as o rule, does the work for the customer’s account for
a stated compensation and returus the product to the
mine owner. At chlovination aud cyaniding works, on
the contrary, the ore is hought outright.

The relative place held by each elass of mills in the
gold and silver mining industry is shown by a com-
pavison of the gross values of the ores treated by them.
It should be noted that some cyaniding and chlorina-

QUARRIES.

tion works were also ecquipped with stamp mills and
concentrating plants where a portion of the ore was
treated.

Method of trewting orve, by elsses of willsy 19621

| Mills con-
CHARACTER OF PROCESS, Totul, | neetedwith C"’-‘ltl"m
I mines, mills.

[ A 1118 B, eeenreeannanas $58, 070, W17 | §49, 636,588 8%, 434, 370
Amnlgamation S 8,260,246 3,260,246
Concentration ... 14,248, 871 1L 14,8, 87 (ool
Amalgamation and o 1108, 276 )14, 102, 176 1,100
Cyaniding, alotie or in contbinat 1

OLOT PTOCCESOS oot it cirnmeesreic maiasvas 16, 588, 667 [ 16,674,687 913,050
Chlorination, alone.or in combination with ‘
other processes except eyaniding.......... 9,869,807 || 2,300,568 | 7,514, 200
!

TExelusive of mdlls operating only on old dumps and tailings,

lanalyamation and. coneentration.—Tablo 54 s asum-
mary for amalgamation mills and concentrating plants.
Where the ore was treated only by amalgamation its
chiet value consisted in its gold contents, though con-
siderable values in silver were also saved. The values
shown for “other metals™ were rvealized from the
sale of the tailings. The average grade of ore treated
was worth only &6 per ton, A small quantity of high-
grade ore averaging $68 per ton was shipped in erude
state,

Where the ore was merely concentrated its main
value was in its base metal contents (practically all
lead). The ore averaged in crude state for one group
of wills $11 per ton, and for another &7, and had to be
concentrated hefore it could he shipped. High-grade
ore was sorted out before concentrating and shipped in
crude state; such ore shipped from the same class of
mills averaged $28 and §43 per ton, respectively,

Where amalgamation was supplemented by concen-
tration the chief value was in gold.  These mills from
which complete reports were received showed some
values for silver and hase metals; where the accounts
were not kept separately for the mine and mill the
total value was reported as gold, though in all proba-
bility it ineluded some silver and base metals,

There was also o marked difference in the volume of
production according to the character of the process ap-
plied: The value of the average product per mine with
stamp mill (amalgamation) was o little over $15,000;
the average per mine with stamp mill and concentra-
tion plant was over $50,000, while mines in which the
base metals predominated reported a much higher aver-
age production, valued at over $100,000.

The average production per custom mill represented
its earnings for custom work. The operations of ordi-
nary stamp mills were quite small, averaging #1,385
per mill.  Where stamp mills were equipped with con-
centrating plants the operations were conducted on &
somewhat larger seale, averaging $8,488 per mill. It
must be borne in mird that these averages are not com-
parable with those for stamp mills connected with
mines, since the value of the ore is not included in the
former, as the custom mills hought no ore.
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TasLe 54.—MINES AND MILLS, WITH AMALGAMATION AND CONCENTRATION PLANTS: 1902.

AMALGAMATION ONLY, CONCENTRATION ONLY. AMALGAMATION AND CONCENTRATION,

Mines and | Mines and Minesand | Minesand || Minesand | Minesand
mills re- mills re- Custom mills re- milly re- mills re- mills re- Custom
ported ported sepa- milis, ported ported sepa- | - ported ported sepa- mills,
jointly, rately, jointly, rately, jointly, rately.
Number of operators.e..eeieeeaiiiiiinanaiaa. M 82 19 82| 36 104 108 22
Snlaries: '
Total.... #1063, 626 $8,277 $227,064 $495, 008 $440, 109 #1460, 301 $40,764
Mine F126, 417 Hovvnneseeralnecae e e $390, 671 .. 27,908 |Ioveencannnan
Mill. $27, 109 B3,277 |l $100, 837 .. $122, 893 $40, 704
$#678, 208 85,774 $1, 905, 620 #3, 240, 3H0 $2, 968, 20 $2, 450, 680 $69, 805
s L0 T R | $2, 822,901 Nl..oivnniians $1,800,867 H.o.oi.iiinn
$191, 412 5,774 [loevenairnannns 17,449 1ol #5564, 828 $69, 805
§21,161 P | R 3,039 $30, 201 $52, 033 $78,167
§21, 161 $24, 500 |[cvnariannnes #3,039 $ag, 921 $52, 988 $78,167 {l.eevenvnnnnn
880,086 |+ evineanaiian]lrrereriarancflenns P £37, 390 B16,400 foeeereivveeealfoeninnnnann,
$30,030 Jeveiencvnrans|lvornmnananas|los Cessaseeneans $37, 800 [T (11 R | F
§170,823 #52, 301 2,478 $601, 698 4316, 320 342, R34 $391,968 $39, 506
A8, 408 Nlovererrecnanfliniannncinnnas $204,878 floooeoiinenls $807,604 ||...oeriinann
$3, 833 LAE Y | B21, 442 [1ooevniiannon $84, 859 $39, 606
8085, 546 #4164, 004 §6,226 $701, 661 $1,331, 448 $1,149,128 1, 008, 802 $2388, 836
FI72199 {[1oevesernsaalleneeennnnnnnes $1,000, 400 {2 oo ovenennnn. img, ............
Mil $101, 032 $6,220 [|ooveerianernns 6240 U | O . §328, 641 $288, 836
Orude ore z»hlpped .
ShOrt tONS . cuvveireanns 467 82,774 62,677 ..
Value of hullion conten $31, 845 £2, 82(\ 899 $2, 246, 067
Value at works ...... 826,(‘88 . %1 '711 3] $1, 985, 378
Average perton . f68 $28 #48 ... ..
Qumnity of muteunls trented
B o) 711 . §22, 089 248, 896 10,988 441,874 1,250, 186 768, 351 1,209,243 179,618
Ore {rom m . 816, 817 240,827 Noveevnreennn 441,874 1,244,717 7[’)0, 479 1,208,412 Baeeenoaen..
Custom ores... 7,072 2,000 10,938 || eeerannnnecns G, 468 7,672 9,881 179,618
Value of bullion contents of ore trented: !
L6 To) 1 P 81, 886,470 $968, 6199 $260, 713 &1 642, 979 §6, 116, 626 86, 810, 606 261,100
0 £ 816,077 | » 8408. 0dl 81, 634, 807 82 MO. BB0 {lemeeecirnneens #986. 856
Qther metals. . overieiieia i iiarraaaeacccararans 6, 108 84,061 3,184, 006 85,040,210 )aevrvveenvnnns $080, 190
TOtAL Eross VIR e ar et iien v varaneecrsarnasenns $1, BbY, 55 #1, 4100 91 $5, 026,116 50 228, 766 §6, 116, H26 $7, 985, 651
AVCLAZE PO TOIL v uviienarennnnnrussroasannienns 86 .. $11 $7 8 6
Treatment charges and freight .. ..ot £12, 866 831,686 |f... $1,088,870 |  $3,176, 646 $865, 142 $760, 084
VATUE A WOTKS . vuvrnensenrnennnsanenronse sonenennnnn 81,846,009 | 1,969,000 0,486,246 | $6, 04 17 209 5,261,983 | $7,286,617
Awmount received for cnstom WOrkK. ..o ivveicieranien 480,578 $6, 760 820,814 [leenaorancnnnss $11, 860 N 8
Total value At WorkSiesseevecreasiiviseanneenrasaranens $1,877,272 $1,876, 766 $20,814 $3,486,246 | 86 058, 669 85, 201, 966 87, 265, 356
Average per mine ormill........... [, $15, 018 $16,777 $1, 886 #108 945 #168, 204 $40, 884 868,488
1 xclusive of custom ores, “Qre from abandoned mine,

Chlorination plants.—There were in all 22 chlorina- | first treated by amalgamation and the tailings were
tion plants, of which 4 were combined with cyaniding | then treated by chlorination. In 10 mills the chlorina-
plants and are included with the latter in a subsequent | tion process was preceded by concentration,
table. Of the remaining 18 only 7 treated their ores The following table is a summary of all mines and
exclusively by chlorination; in all others the ore was | mills with chlorination plants:

TasLe 55.—~MINES AND MILLS, WITH CHLORINATION PLANTS: 1902,

Ming and | Mine and Mine and | Mine and
mill re- mill re- Cugtom . mill re- mill re- Custom
ported ported mills. ported ported mills.
jointly. |separately. jointly separately.
Number of OpPerators ...eevessesecenereennns 7 7 4 Quantity of materials treated:
Salaries: - . Total, tON . veuerasseennnavenna eaerranns 08, 601 890,847 808,027
TOIRL (vviineiii e e $107,748 | $185,920 88, 605 Ore from mine 98,801 | 809,878 H.eenns enne
- .- $158,003 levcersreanes Purchased ores i [N 147 308, 027
$32, 017 $88, 606 CUBLOM OTEB oo veynrarerainvnnafanss ST 824 [|....... voens
Bullion contents of ores mined-and treated:
$1, 726,411 $344,760 || Gold—
31 609 PG | O OUNCES vovvinnenannes treresacanenens 14,228 57,766 363,778
8 $216, 108 $844, 760 VAIUC. ctvrnevinnscrienteasnaneeines $298,748 | §1,182,639 || $7,519,200
. Contraet work: Silver——
Total BL4B5 |aereeininfoanarananans QUNEEE e vvavnrerenrnneiaansssannnsn 05,060 | 1,616,408 |looceeesvnnns
$1,466 (2000l Value...... i sdmoss | dsrsay 1oLl
Total valne......... $341, 281 $2, 000,146 || 87,519, 200
$116, 164 §268, 642 $204, 298 Ayerage per ton ..... $3 ) $20
. B116,164 $227,211 iineiinenn Purchased ores;
N R, 881, 481, 5204 298 Value of bullion contents $9,131 |{..
Average per ton ... . 062 1.
. $841, 210 $481,784 || Total gross value of product 83f $2,000,277 || €7,519, 299
........... 8527,178 Charges for trentment and frei . 1,984 , 760 $18, 200
.| §B14,088 $431, 784 Value at works c.o.evinnuasens . 8939 297 | $1,942,627 $7,501, 000
Cost of pur chased ores. . . $6,984 || $5,600,288 Amaunt received fro . 115264 ki $3,482 [foreennsnnnen
Crude ore shipped: Total value at Works ...cuepeenens il 8504004 | $1,946,000 || 87,501,000
2 A 100, 866 Average per mine or mill ool smisss7 | g2e,001 || §1)875,252
Value of bullion contents, total, gross..| $2, 515, 532
AVETAZE PRI 10N e eevnnneecnnnnon
Value 8t MINe . viivrvrineenennnvrennn $1, 509, 614

1Includes $254, 747. s.mount em-ned for treating 68,000 tons of ore which are included in ore sold, as treatment charges could not he segregated.
3022:
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Cyaniding plants.—An exhaustive treatment of the
cyaniding process will he found in a special chapter
following this report. Table 56 is a summary for cya-
niding mills of all descriptions, including those running
on old dumps and tailings. The first five columns of
the table relate to cyaniding plants connected with
mines and the last column to custom mills, The former
ave classified according to methods of treatment, under
the following heads: (1) cyanide only, (2) cyanide with
crushing, (8) cyanide with amalgamation, (4) cyanide
with chlorination, and (5) miscellaneous. The last col-
umn includes all mills whose expenses were not sepa-
rately reported, as well as those combined with smelt-
ers, for which geparate reports were furnished. The
number of custom mills was too small to permit of the

MINES AND QUARRIES.

same classification without disclosing the identity of
some individual plants.

Table 56 contains an item of $908,156, representing
the value of ore shipped to other works; one portion of
this amount, viz, $495,408, represents the value of ore
treated at other works owned by the same operators;
the quantity of this ore was not separately reported,
and is therefore included in the total quantity. In
computing the average value per ton it was therefore
necessary to add this value in the total value of hullion
contents mined and treated; the amount thus added
being about 8 per cent of the true value, the ervor in
the average can not exceed 15 ceuts per ton, which is
immaterial, cents being disregarded in the averages.

TasLe 56.—~MINES AND MILLS, WITH YA’\TIDIN& PLANTS: 1002,
ranide with :
Cyanide ([Cyanide with Cyan Cyanide with!  Miscella- .
}0111) crushing, nmtﬂgﬁmn- chlorination]  neons,  [|Custom milla,
Number of operators ... 7 10 9 3 i 20
Salaries:
............ $61, 907 $69, 708 §05, 074 $29,010 §13, 877
§14, 607 $62,403 $74, 265 sm, (I R | P
$7,300 47, 306 $20, 819 §3, 6o &4, 877
$084, 032 #5008, 807 $2, 340,201 021,412 $3, 105, 152 215, G84
$168, 188 839(1.0(4 $£2, 067, 866 $138, 185 .
§231, 794 $108, 853 #asg 905 $13, 27
.......................... FLA0 .o I |
.......................... F4L200 [Leieiiiinais $21, 395
$30, 284 $10,947 $115,119 $58, 101 8405, 027
§28, 781 $34,215 $78, 972 #15, (92 $405, 027
$1, 500 $6,782 §36,147 $12,409 |oovinvineinin §23, OfG
$500, 207 §283,768 | #1, 588,271 $200, 108 $1, 848, 097 §121, 121
$302, 066 8150, 860 $064, 109 $146, 921 81,848,997 . iiriianean
ill $208, 281 $132, 898 861{) 162 53, 247 | eniaiiiianien $121,121
CoSt Of P CHASEM OPCS. 2 vt oiiiaeieesrstitrrennnaaeeacanemnnioasssnnrcnnonsnsses]esnososarennns L P $2, 003 §702, 274
Crude ore shi{mcd to other works, value at mine $76,487 .o iunnnnns .es 13,886 1.vneenannnnnns B8LT, T8I floevennran [
Ore trea.tetl 101t tons:

Total ...ovvennnn. 392, 200 153, 977 1,296,345 308, 857 097, 744 45, 730
Ore from mine -871, 809 102, 084 1,206,246 808, 367 901,5"9 ..............
Purchased ores .- 300 ven 25 40, 469

= Custom ores 26 2], K86
014 tailings. , 400 95, 014 83, 873
Bull(ixoxlmlcrmtentq of ores mined and t
old—
LT 73, 200 44, 448 291, 700 A1, 643 | 34h, 076 49,077

Sﬂvé’rnlue ..................................................................... §1, 610, 020 §918, 625 | §4, 575,85 $860, 748 $7, 086, 087 $1,020, 728
L6 T = 27,7719 70, 832 65, 801 3,249 1,270, 021 304, 364
L S Y §14, 819 §36,208 $41, 424 1,690 562.1 kil $108, 418

Other mefnls—

.. Val L2 Ty (I T O Y §13,017 85, 007

Totnl gross value . $1, 524, 840 $950,763 | $4, 607,278 $862, 438 $7, 723, K63 81, 189,21-!
Average per to $1 6 dL 1% #9

Charges for freatment an $9, 776 $12, 084 $20, 612 $5, 042 $402, 748 $11,239
Value ot works ..oovvvvennnnnns. $1, 614, 570 $944, 679 | $4, 586, 766 $856, 406 $7,821, 115 #1, 178, 004
Amonnt received 1or custom Work ..o ot a e raae s 817 600 $h2 '# ) &
Total value at works ...... FETRPPON $1, 614, 570 §945, 406 $4, 587,266 . $7,821, 167 31,287,359

Average per mine or mill......... #216‘ 367 894, 550 §600, (96 . 285, 409 3135, 677 $48, 360

Cyaniding plants were mostly connected with mines;
very little cyaniding work was done by custom plants.
The total quantity treated at the latter was only 145,730
tons, most of which was old mine and mill dumps,
whereas the total quantity cyanided at plants connected
with mines was 546,286 tons, not including ore treated
at mines where cyaniding was combined with other
processes. .

The average grade of ore treated by eyaniding at the
mine was worth $5 per ton; the average grade of ore
treated at custom mills was higher, somewhat over $8,

which is quite natural, as the ore had to bear the addi-
tional expense of transportation. The value of the ore
treated at the mine where cyaniding was the only proe-
ess, or combined with amalgamation, averaged §4 per
ton; where it was combined with chlorination it was
found possible to treat ore worth on the averpge about
$3 per ton. In some cases the ore was sorted, ores of
o higher grade or rich in silver being shipped, while
low-grade ores were treated at the cyaniding plants,
The following statement shows the hullion contents of
ore sold in crude state:
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Bullion contents of ore sold erude: 1902,

TONEY SOI e et v e vevraeransoeranrassanesntonassassnaverassssnnssnsrnsnracan 10, 273
Bullion econtents:
Gold—
[0 8 <1 24, 767
B L T U Y §560, 316
Silver— N
LTI & e veae et ar e amssaeneacnm tanasanseaecannnansnssonassvens 177,707
B R R P 87,747
Copper—
Pounds....ooooeonnnt caen 40, 000
Value ..., 84, 000
Total gross value. #6052, 108
Average per to #
Value ot mine.... . $12,763

Reworking old dwnps and tailings.—The develop-
ment of transportation facilities and the introduction
of improved processes of treatment have made it profit-
able to rework low-grade ores which in former years
were loft on the dump. The quantity of such ore treated
is seldom figured as a separate item in mine accounts,
and was reported to the Bureau of the Census in only
a few cases. Still there were 27 custom mills operating
principally on old dumps and tailings, A summary of
the same is presented in the table below. Of these, 16
were cyaniding, 4 amalgamating, and 7 concentrating
plants, At the last named the ore wus merely concen-
trated and then shipped to other works for treatment.
The plants were not large, employing on an average
ahout one person on a salary and about four wage-
carners. The ore and tailings treated by cyaniding
averaged & little over $3 per ton.

Tanre 37.~Summary of mills operating principally on old dumps
Y J: { 1
and tatlings: 1902,

: Cyanlding -
Total. mills. All others,
FNumbeor of mills. 2 16 11
Salaried officials, _
Number ..... 33 21 12
Splaries.... §41,867 £ $93,8% $7,970
Wage-earners:
AVErage NUMBe saevrevrsnenrananncaens 106 ah 40
WAZEH aevaaeanannns el 804,189 $67, 082 $36, 207
Miscellaneons expoenses. . .. $20, 783 $14, 367 6,416
Cost of supplies and materials. .,ovaeenn.. .. $80, 061 $74, 068 #15, 003
Cost of purchased ore and'freight.......... $20,788 [l coeciivnnn $#20, 788
Qre treated, short tons;
b 7 137,158 80, 578 56, b8
Ore {rom the dumps.. . 121,854 79,478 42,879
Purchased ores 4,200 80 4,140
ClUISLOIM OFCS «onsaceneariancrnsscccnanss 11,084 1,003 10, 061
Gross value of bu Y s
treated: !
iold..... b eemaeerantearaneeaanan #1304, 176 $218, 421 $86, 755
Silver....oe...- Cvreeeneranes e $107, 961 $51, 74D $50, 216
Other metnls ......oo.. . el 5, 672 8, 047 $575
TPOTAL v e vvememeennvernssnesnanaeaninns $417,800 || $276, 263 $142, 546
AVELAZC PP 0T s evsnainsnsrannsnsns 2 83 43
Treptment charges and freight............. $606, 704 46, 130 $50, 634
YValue of productatmill ...l $361, 045 $269, 183 91, 012
Amount recefved for custom work......... $2R, 850 §3, 206 $20, 168
Total valneatmill ........... ... $389, 404 $272, 339 $117, 065
Averagepermill ..o, $14,422 $17,021 $#10, 642

1Does not include custom ores,

PLACER MINIS.

The following table presents comparative statistics of
the production of placer mines in 1902 and 1880:

Tanne 88.—Gold product of placer mines, by states and lerritories:
1902 and 1880.

1002 1880
STATE OR TERRITORY. -
TFine Fine
ounces, ounces,
United SHECE . e vre i v aiee i envvrcmecaeeirarans 585, 697 580, 766.
AR . oeviieeniire e ittt n e e 1276, 6bL 288
Californin .. - 182, 370 415,106
Colorada ... X 4,922
Georgln. . 3, 280 8,234
Idaho,... 17,001 42,668
Montana 19,289 B8, 256
Novada...,... 1,423 2,419
New Mexivo.... B,722 fooiennnnen..
North Carolina . 164 227
OTCEON . vovnnan 26,804 44,811
Washington .o..ovoviinn, .. 364 b, 767
All other states and territories 884 5,194

1 Bstimates of Mint officers and agents,
2Ineludes Alabama, Arizona, South Caroling, South Dakots, Tennessee, Vir-
ginia, Utah, and Washington,

The decline of placer mining in continental United
States is apparent from the preceding table. While
making an allowance for the incompleteness. of the
present Census returns for placer mines, it must be
vemembered that those of the Tenth Census were much
more defective. About one-half of the total placer
product came from Alaska. Of all other states and
territorics, New Mexico alone has developed some
placer mining since the Tenth Census.

Methods of working.—The methods of working in use
in placer mines were reported as follows: Hydraulick-
ing, 469 mines; sluicing, 8493 drifting, 112; dredging,
44 electric elevator, 1. The shares contributed by
these methods to the production of placer mines are
shown in the following statement:

Product of placers, classified by method used: 1902.

Value of
METHOD OF WORKING. product at | Per cent,
mine,

Tola) severerivmniinnennninnnns emmrecasraaaraaireran $5,827, 726 100.0
Hydraulieking .. 1,018,169 30,4
Dredging ..o o 1,820,039 24,9
Other methods | 1,242,887 28.3
NOLBEALEA ceenireierertsvasiscnasenaransssrasisverossssnnn 1,188,181 21,4
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The following table is a summary for placer mines,
classified by method of working:

TanLE 5O.—Summary for placer mines, by method of working: 1902.

Total, Hydraulic, | Dredging. | All others,
Number of mines...cc.oeeenena 975 460 44 462
Without hired Inbor ....... 396 T B P 255
With hired labor........... 579 328 44 207
Number of owners working ... 950 i3 R, 666
SIAMES . L i an $324,418 $142, 732 $106, ‘747 874, 980
WOEES o0 eenrsraremmnesnireens $1, 818, 758 3885, 101 8321, 272 $612, 885
CONEIACE WOLK - vovmvsono $19, 0563 $10, 907 sz 998 $6, 048
Work on share of product ..... $706,749 $33, 62 33, ()()0 $39, »87
Royalties o oveenerneiianaivniens 8145, 727 #46, 840 $09, 3658 830 520
Miscellancousexpenses, exclu-
sive of royalties. .....oveennen $183, 758 $69, 749 #57, 333 $16, 676
Cost of supplies and materials.]  $790, 986 3‘)71 745 ﬁdlﬁ 829 $170, 912
Value of product at mine.. $4,189, 545 || $1,018,169 1 §1,320,039 131,212,317
Average per mine...... $4, 205 $8,4.)o $30, 206 $2, 689
Mineral lunds:
Total acreage hcld ......... 186, G6O 108, 889 18,507 59, 264
Owned, acres . 167, 366 94, 1496 14, 857 63, 318
Lcnsed [T S 18,201 9,698 3, G650 b, 951

1Does not inelude an estimated produet of $1,188,181 for & number of small
mines for which no reports were received dlrectly from aperatord.

Hydraulicking.—The 469 mines worked by the hy-
draulic method were located mainly in California,
where there were 221 mines. Oregon had 187 mines,
Idaho 72, Colorado and Montana 10 each, and Georgia 9.
All other states combined reported only 10 mines. A
summary for hydraulic mines is presented in the fol-
lowing table:

Tasre 60.~Summary for hydraulic mines: 1902.

Develop-
Total,  ||Productive. g}%é‘&q
ing,
Number of mines..ooeeeeeiiiiiiiiiiiiannnees 469 1897 72
Number of operators .. .- 469 397 72
Witheut hired Iabor. . 141 135 6
With hired Iabor......... . . 328 262 66
Number of owners working . N .. 385 21
Salories.cveer o iicnaiaenea s $142, 742 $90, 5 862, 177
wages......... ssaa, 101 ﬁb47 866 |  $207,286
Contract work 10, 907 2, 770 $8,187
Work on share of product . 8‘33, 562 533 B0 [verecnuannn
Rent and royalties:
Water1ents. . coeveena.. $27,013 $22, 794 #,219
Land, plants, and tunn $17,017 $17,467 $150
Other rents and royalties $1,210 551, 210 feererinnnan
Miscellaneous expensey, exclusive of rents
and royalties. ... . .eeiieenoinann. $59, 749 $48, 144 #10, 605
Cost of supplies and materials.. .o $274,740 %178 208 $96, 452
Value of produet'at mine ... .| $1,618,169 || $1,621, 662 $96, 607
Average permine cioiviiiianeiecnnaanns $8, 460 88, 838 $1,842
Mineral lands:
Total acreage held «o.ooiiiis coiiiaann 108, 889 80, 776 28,118
Average acreage per mine . .- ©%2 300
Owned, aereS . eeaae.. Ceeaeesn 99,196 72 848 26,848
Leased, BOTeY. v vaenrvnmemaeineninaaen 9,093 8, 428 1,265

1Includes 1 mine for Virginia; no item shown,

About two-thirds of all mines worked by hydraulick-
ing—yviz, 307 out of 469—reported their average yicld
per cubic yard of gravel treated. The arithmetical
mean of 260 answers for active producers was 34 cents
per cubic yard, and the mean for 47 mines under
development was 83 cents. The average returns are
amuch higher than those reported at the Tenth Census,
when in many mines the product was not above 10 cents
per yard, and in some favorably situated workings a
considerably lower rate of production was found profit-
able.® Apparently the débris legislation regulating the

'Tenth Census, Vol. XIII, Report on Precious Metals, page 200.
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erection of dams for the protection of navigable waters
and farming lands has added to the expense of hydraulic
mining, and so permits of the working of a higher class
of gravel only., This accounts for the decline of
hydraulic mining, which is evidenced by the following
comparative statemenb‘

Summary for hydraulic mines: 1902 and 1870.

1902 1870
Number of mines 464 362
Salarie B142, T3 (n
Wages $8806, 101 #9006, 559
value .| $1,618,169 | $2, 508. 531
Average per minc $3, 450 6, 030

1Nol reported.

Placer mines combined with stamp mells,—Placer
deposits are sometimes found in ancient river beds
covered with a lava cap, in which case the cemented
gravel is treated by crushing and amalgamation in
stamp mills. Eight mines of this character were
reported by the present census—7 in California and 1
in Georgin. A summary for the same follows next
below:

Tasug BL.—Summary for placer mines equpcd with stemp mills:

1902,

NUMDEL OF OPCIALOIS 4 uae i iiiiesnsttetnesnsaeateieeaneanesaresonrnosnssas 8
Salaried officials, clerks, ete.:

Number . 8

Salaries ... £6,105
Wage-earners:

AVEIRZe NUMDOY «utsinarninnccaeaeranienssenes G

WAEOS e varievreniiieacrsatararasasssasenanarrnnennes 853, 856
COMELACE WOTK. .y auensaneaensireisaacaioatsanerninaensss 3‘13 :
Work on share of ProQUet + oo eveeeaieaaiiaae e i iieieeieninnens 83, 2
MiRCellANEOUN CXPEDBEY o o vinnerireetinrsraarnnanrarearann 7, Gll
Cont of supplies and materinds «vveei i i eaas .. §i10,180
Value of 201 At MINB. 4t tiiiaeenrarnnrenaaanienesereeanns .. 130, 806
Amount recefyed for pustom work. ... 1111 .. Lylil]
Tota]l VAlUG Of PIOMLCE v avvarvrmnrencuneniataansavenseruoennanenncsnnnnn $181, 456

Dredging.—This new method, which marks the latest
technical progress in alluvial mining, deserves especinl
attention. The total product of gold dredged for the
year 1902 was valued at $1,329,089, of which $846,421
was produced in California, $278,617 in Montana,
$81,828 in Idaho, and $122,178 in (xeorgm and New
Mexico. In 1901 the product of dredging in California
was estimated at $471,762 and in 1900 at $200,000.

Of the 44 mines operated by dredging, 8 were engaged
mainly in developing, comparatively little gold being
produced by them. These 8 mines comprised 4 in
Idaho, 8 in California, and 1 in Georgia. The 86 pro-
ductive mines were distributed as follows: Seventeen in
(Juhfornm, 9 in Idaho, 5 in Montana, 8 in (xeor,c:m, and
2 in New Mexico.

There were 34 incorporated and 10 unincorporated
companies. The incorporated companies were dis-
tributed by states as follows: Eighteen in California, 8 in

JIdaho, 5 in Montana, 2 in New Mexico, and 1 in Georgia.

Of the 34 incorporated companies, 7 were reported in the
development stage, and of the remaining 27 only 5 paid

2Report of the Director of the Mint on the Production of the
Precious Metals, 1901, page 91.
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dividends in 1902, namely, 4 in California and 1 in New | of $582,598; 8 ranging between $50,000 and $100,000,
Mexico. The total dividends paid by these 5 companies | with a total of $488,215; 10 ranging between $10,000
amounted to $246,810, of which $4,760 was paid on | and $50,000, with a total of $199,754; 15 ranging be-
$68,000 of preferred stock, averaging 7 per cent, and | tween $1,000 and $10,000, with a total product of
$242,050 on $1,104,000 of common stock issued, averag- | $59,275; 5 ranging between $500 and $1,000, and 2 pro-
ing 91.9 per cent. In addition to that, 1 company paid | ducing less than $500, with a total product of $4,197.
the sum of §7,680 as interest at thoe rate of ¢ per cent | It appears from the preceding figures that four-fifthg

on its outstanding bonds amounting to $128,000. of the entire output was contributed by 12 companies,
There was no gold dredging mine with a product of | producing each between $50,000 and $250,000.
$250,000 or more. Classified by value of production A summary for gold mines operated by dredges and

reported, the 44 mines reported ranked as follows: | the capitalization of all incorporated gold dredging
Four with a product exceeding $100,000, and with atotal | companies are presented in the two tables following:

TanLe 62,—SUMMARY FOR GOLD MINES OPERATED BY DREDGES: 1902,

- INCORPORATED,
Developing| . Nondividend paying,
Total, Productive, | and pro- ‘Unmgg&po- paying
duelg. ' Total Dividend ‘
’ paying. Produe- Developing
tive and pro-
' dueing,
Number of mines.. : 4 36 8 10 84 b 22 7
¢ In $100, 747 . $00, 674 $16,178 $7,512 $99, 286 $20, 607 $02,460 $16,173
Wages:
fotat...... eeeiens et tererameeiaeanerriena s neaenns $321,172 247,000 | 838,263 $21, 853 $200, 819 §82,000 | $186, 651 330,718
Engineers, firemen, ate .. s e $188, 356 §195,661 | 812,705 8, 495 $120, 861 £39, 898 78,813 §11, 655
T A §26, 101 $10, 891 $10, 270 $6, 004 $19,107 $9, 034 1,308 770
Boygunder 16....cveenas 271 187 | 84 187 L O §34
All other wage-earners . . $166, 4d4 $140, 240 $10, 204 $6, 177 $160, 267 $38,628 | $106,485 §10, 204
Contract work ... .nvvaninnns FUN . $2,008 Hooeiinaennnn §2,008 fo NN I | RIS | IO AP FOT
Work on shore OF Produe.ce .y eecanaeriaiserritasnerereoanns $3, 600 83,600 [eeevenaansen $8,800 Jloescerinaeronalfoanacnseaeifocciamranesnfirraenieians
Rent and royalties: ,
Tlectrie power $49, 510 $47,018 B1, 507 [[-eiierinnnnn $49, 610 $19,077 §28,830 $1,607
Land, water, and other., $19, B48 $LO, 848 1. oinannnn $1, 200 $18, 630 600 18,080 Lol
Miseelluneous expenses, exel $57, 983 $40, 980 $7, 408 55699 $50, (84 89, 617 $30, 614 $7,408
Cost of supplies and mnterials, #$34h, 320 - §314, 410 $80, 919 4, 687 $840, 792 $104, b8G 200, 288 $20,019
Value of product at mine.... $1, 820,039 $1,305, 202 $23, 887 $2b, 482 $1,808, 607 $400, 718 $784, 152 $283, 787
Avernge permine «.ocaee... o $30, 206 §36, 266 §2, 080 $2, 548 $38, 841 $99, 184 §35, 648 $3,801

TasLe 63.—CAPITALIZATION OF INCORPORATED GOLD DREDGING COMPANIES, BY STATES AND TERRITORIES: 1902,

CAPITALIZATION. .
. Common stock.
Number 1()t]u] putr
BTATE OR TERRITORY. of PR e . .
mines, bonds fssued, Authorlzod, Tasued, ‘
\ Divit}elnds
- : paid,
N“}l’]“&ll’;: of | par valne. Ngﬁ[},g;f’f Par value,

TR SEAIS - -cvaerreeeensmanieeseeecneesssserssssnneennnnnes 84 $11,505,845 || 0,478,786 | $11,002,800 | 5,405,062 |  $10,710,545 $242,050
DAVIACTLA PAFIIE. e terainereiinmereaeesansanreectanassaresnananans 1] 1, 172, D00 211, 740 1,704, 000 211,740 1,104, 000 242, D50
Nondividend PRYINE «neri i crrrrererbaeacaaracancatonane 20 10, 833, 845 6, 262, 040 10, 848, 800 6,108, 322 9,606, 545
LA b F 0] 0 1 asacenmnen 18 G, 275, 881 8, R8G, 008 6, 704, 800 3, 542, 849 6,207,831
Guorgla.. . e ees . 1 500, 000 5,000 504, 000 6, 000 600, 00¢
Idaho.... 8 2, 207, 800 1, 58, 300 2,708, 000 083, 299 2,200,900 ...
Montana... ] 2,262, 214 1, 026, 200 1, 820, 000 871,714 1,572,814
New Mexico % 220, 000 2,200 220, 000 2,200 290, 000

CAPITALIZATION.
Dreferred stock, Bonds,
STATE OR TERRITORY. Authorized, Issued. Authorized, Issned. Interest paid.
%)1"%-
Num- Num- fens . Rate
. 3 + | hap Par | paid. || Num-| Par [Num-| Par
sll)xet:rgg Par value, xﬁﬁtx(e)g value, ber, | valne, | ber. | value, Amount, ot

U BEAECSe s en et vvamsaeneeeeneeiannenennees ernannn e 908, 150 | §1,150,000 | 19, 542 [§633,400 | $4,760 || 244 [§184,200 | 210 | $161,900 | $7,680 | 6.0
Dividend paying ... 150,000 08 08,000 | 4,760 loonrorreomna| oo oo
Nondividend paying . 1,000, 000 | 19, B14 | BG40 |.ore... || 3447 180,300 219 | 161, 900 7,680 | 6.0
California . 150 160, 000 .

L) 3 L R TR ISR cezn
{x}g}:&ﬁ&. 20g, 000 fé:oo, 000 1%, b
P -u

Wew Mexleo.......... . . . 'OOO ..... 00’000 .
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The following power was used to operate the dredges:
One hundred and nineteen electric motors with 4,295
horsepower owned, in addition to which 3,762 horse-
power was rented from other electrical plants, making
in all 8,057 horsepower; (8 steam engines with 2,385
horsepower, and T water wheels with 1,740 borsepower.
Most of the electric power, viz, 99 motors with 8,375
horsepower, and 38,412 horsepower rented, was used in
California. The power used to run dredges constituted
three-fourths of the total power used in the placer
mines,

The following statement shows the area of land owned
and leased by gold dredging concerns; acreage was not
reported for 11 mines:

Gold dredging mineral lands ouned and leased, by states and terri-
toriess 1902. ’

ACREAGE, MINERAL LANDS,
Num-

bcin‘ o Held A
mines, || N Held on || Average
Total. || Owned. | “jouce. |lper mine,
Tnited States........... 33 18,507 14, 857 8, 650 561
Californin 18 6, 596 0, 306 200 360
Tdaho .. 9 ) 4,008 loweeann..s B1L
Montana 4 4,060 3, 600 460 1,012
New Mexi 2 8,258 268 3, 000 1,620

The following statement shows the distribution of
mineral lands among the 33 companies reporting on the
subject of land tenure:

Mineral lands, classified by avea held: 1902.

ACREAGE,

Num-

b(gr of T

mines. o Par cent .

Total. of total,
TOMAL e cciiaiiiine i sarscabr toviaaacanennaaaas 33 18, 607 100, 0

20 acresor less L 20 0.1
2L to 99 ..... 3 246 1.8
100 t0 999 ..... o4 8,691 46,4
1,000 and over & 9, 650 62,2

i

QUARRIES.

It must be understood that the land ownership shown
in the preceding statements represents as yet only th
possibilities of golddredging. The aren actually treated
during the year 1902, in so far as reported, aggregated
only 214 acres, from which gold to the amount of
$1,243,364 was produced. Tiftecen companies, with u
total product of $185,675, failed to report the totul
acreage treated. The average yield per acre, for mines
reporting, was $5,870. Twenty-six mines, with an ny-
gregate output of $978,508, reported their average yield
per cubic yard of gravel treated. The arithmetical
mean of their average returns was $0.26 per cubic yard.
In computing the mean yield the cubic volume of ground
treated was not considered, as it could seldom be acewn-
rately ascertained; yet the average yield reported, being
the result of numerous tests made, is thought to deserve
attention.

TENDENCY TOWARD CONCENTRATION.

Gold and silver mining is no exception to the general
trend of modern industry toward production on a larg
scale. This is illustrated by the following five tablex,
which present a classification of all mines and mills
by value of production. Table 64 comprises all mines
and all mills combined with mines, showing separately
placers, deep mines without mills, and deep mines with
mills. Table 65 deals with custom mills only. Table ti6:
presents a similar classification of all mines and mills by
statesand territories. Table 67 presents the same classi-
fication for gold and silver and for argentiferous lead
mines, and Table 68 presents the same classification for
incorporated mines, dividend paying and nondivided
paying mines being shown separately. Only productive
mines are dealt with in the last table; mines designateil
as ‘“ developing and producing ?—that is, those at whicl
expenditures were in excess of receipts—are eliminnted
from the comparison. In order to avoid disclosing the
identity of individual coneerns it has been necessary in
Tables 65, 66, and 68 to combine certain groups shown
separately in Tables 64 and 67,

TasLe 64.~—CLASSIFICATION OF MINES BY VALUE OF PRODUCT: 1902.

TOTALL PLACERS, DEEP MINES WITHOUT MILLS, DEEP MINES WITH MILI8,
Number . Number Number + Number :
s Value of " o Value of Value of . : Value of Yo

of op- . Percent.|| of op- Percent, || of op- A Percent.j| of op- ot vent.

erators, | Product, erators, | Product. "I erators, | Droduct. | emtcg's. product.
United States....... 2,087 | $80,144, 546 100.0 976 #5, 827,726 100.0 1,275 | $25,537,401 100.0 687 | $49,279,418 p{CENE
Less than §500............ 765 161, 681 0.2 368 71,974 15 332 64, 690 0.2 80 18, 867 0.1
$500 to $999 ... - 415 22.’3, 816 0.4 181 126, 636 2.4 171 123,104 0,6 03 46, 076 1
$1,000 to $9,999. .. ..0hionn. 1,184 8,976, 980 6.0 369 1,118, 667 1.0 605 1,827,904 7.2 270 1,080, 409 &4t
$10,000 to $49,999 .- 372 8, 69:7, 817 10.8 4,8 181 4,202, 063 18.5 126 8,171,763 tid
$50,000 to $99,999. . . 102 7,108, 460 8,9 648 Al 83 2,825,969 9.1 69 4,193, 706 b
$100,000 to §249,990, 73 16, 682,727 13.38 R 30 4,363,214 17.1 87 b, 420, 941 1.9
$250,000 to $499,99¢ 45 15,517, 681 19,4 16 B,717,847 22.4 29 9,799, 834 19,9
$600,000 to $999,009 20 183,749, 161 17.2 4 2,701,476 10.6 16 11, M7, 676 et
$1,000,000 and over 11 18,265, 547 22,8 3 8,715,480 14.5 8 14, 550, 067 far LR
Not classified...... T 1,688,886 2,0 L188,I8L | 2L 8 llevevausnns 496, 654 PRV | PR PRI PO aa

1Exclusive of enstorn mills,
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TasLe 65.,—CUSTOM MILLS, CLASSIFIED BY VALUE OF PRODUCT: 1902.

jv §

Numpber | Value of | Per cent
of mills, | product. | of total,

B PN et et et et ettt ae e neetretteanantaanannnenann b | $8,700, 059 100,0
i{#ﬁ)??tthg?o 1 N 10 2, (iﬁg (l;

0 . . 6 8§, 20!
1,000 to §9,009. 111170 o 87113 1.0
810,000 to $49,999 .. 7 187, 982 2.2
&10000‘508’1‘.!999 ....... 4 433,771 0
$260,000 and over? y 4| 7,985,274 91.8

1Less than one-tenth of 1 per cent. 2Includes 3 establishments cach with product over $1,000,000.

TanLe 66.—CLASSIFICATION OF MINES AND MILLS ACCORDING TO VALUYE OF PRODUCT, AND THE PERCENTAGE
THAT EACH GROUP IS OF THE TOTAL, BY STATES AND TERRITORIES: 1902.

TOTALL LESS THAN $1,000, $1,000 To §9,009, $10,000 To $49,999,

STATE OR TERRITORY,
Number, Value, Number,| Value. |Number, Value. Number, Value,

United States 2,002 | $82,482, 05‘3 1,196 #4038, 266 1,168 $4, 062, 016 382 $8, 920, 366
ATIZONM. - evreevvereesseisneneesastessiensas | 204,00 23 0,983 o [ 199,00 18 296, 847
California .. 1,020 15 469, 609 139 1(“, 2006 400 1,296, 270 119 2,631,888
Colorado ........ s 772 29 (lf)‘) 456 279 102, 869 286 1,060, 944 116 2 676, 979
IAAN0. . ceasiaenas 268 H 177 967 122 54 678 97 819, 526 20 453, 204
Montane ........ wes 176 d ()83 530 46 1() 688 70 288, 088 39 66, 926
Nevada.......... . 104 3, 409 348 20 ]J 800 40 168,104 24 b0, 528
South Dakota.. . .40 ('),4()4 958 8 3, 388 16 68, 600 |- o4 146, 451
L 15710 3 T e 83 8, 500, 904 23 10, 817 27 199, 768 14 879, 648
All other gtates and territories? 466 ,317 997 227 87 H28 104 630, 822 33 799, 806

$50,000 TO §99,999. |$100,000 AND OVER, NSITII‘]’I?S ) PER (ENT OF TOTAL.
FTATE OR TERRITOLY. I $1,000 | 10,000 %0 00() #100,000( Not
088 X 0
I“I)‘ér_n' Value, I‘{,‘éi“ Valne. | Value, | than | o to and | clasgl-
r, . 40,000, |30.500. | 349,000, | 890-000.| cver, | Do

TNHEEA SHUEES e vvrare e e eaeeaaseenseeenennaeansaaaanannenns 108 |$7,221, 740 1563 %60, 171, 829 {#1, 688, 836 0.6 4,9 10.8 8,8 72.9 2.0
ATIZOTIL L irei it iiinitreteanaataeeaeansternnrrsessnesversssonnsonnen 3 108, 625 6] 2,121,201 11,9277 0.4 4.8 10,7 7.0
California,.... . 80 | 2,087,662 82 | 8,159,466 | 1,180,168 1.1 8,4 17,0 18,6
Colorado ..ne.. 97 |Toodeds | 6i|esisxion | oss |l 04| 86| 90! 67
Idaho......... 7 681, 681 121 6,792,098 6B, 221 0.7 3.8 6.6 8.6
Montann...... 12 744, 608 O 2,672,207 |oeviniennss 0.8 6,2 20,0 15,9
Nevada ..o 6| 4400008 | 6| 2osases | il 440l 04| 4e| 10| 182
South Dakota . i} Jbr) 186 81 5,886,088 lveveannonns 0.1 1.0 2,2 b6
Ttah oooiiiinciiiiireiencnees i} ‘101 HL 18 | 7,576,085 [sersouvan.. 0,1 1.b 4.5 4.
All other siatesand territories 7 460 082 41 1,002,778 282, 486 2,0 | 10.0 23.9 18.6

1 Includes Alabama, Arkansas, Georgln, Maryland, Now Mexico, North Caroling, Oregon, South Caroling, Tonnessee, Texas, Virginia, Washington, and Wyoming,
2 Less than one-tenth of 1 per cent,

Tanre 67,—CLASSIFICATION OF DEEP MINES BY METALS MINED AND BY VALUE OF PRODUCT: 1602

TOTAL. GOLD AND SILVER. ARGENTIFEROUS LEAD,
Number Number . Number
) Value of Per ¢ Value of Per : ~|  Value of Per
(}fuh?gsl product, cent, (gnﬁ?ég product, cent. ‘{)[m(;?é]; product. cent,
N e enaaes 1,085 | $78,061, Bdd 100,0 1,488 | §50, 587, 106 100,0 447 | $23,874,488 100.0
409 82, 687 0.1 322 03, 746 0.1 87 18, 941 0.1
238 168, 468 0.2 17 180,202 0.3 55 B8, 260 0.2
HO L " 2,778,847 3.8 (02 2,181, 509 4.3 157 691, 838 2.5
801 7, 205,451 0.8 220 6,277,248 10.4 81 1,088, 208 |, L]
90 35h, 067 8.6 [i] 4,588, 228 91 24 1 771,829 7.6
o7 9 784, 165 13.2 50 7,296, 492 14.4 17 2. 487, 663 ‘10A6
46 15 517, 681 21.0 29 9, 878,100 19.6 16 5 0'%9,572 24.1
20 13 719,]51 18.8 16 9,051,218 19,7 ] 3 797,933 16,8
11 18 2065, 5‘17 24,7 6 11 220, 359 22,2 B 7 040, 188 80.1

1 Exclusive of custom mills and mills operated upon old dumps and tatlings.




DIAGRAM |.—PRODUCTION OF GOLD FROM 88y
TO 1goz IN THE STATES AND TERRITORIES
REPORTING MORE THAN 50,000 OUNCES IN

1902,
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Tanie 68.—Diidend paying and nondividend paying productive
mines, deep and placer, classified by value of product: 1902.

DIVIDEND PAYING, NONDIVIDEND PAYING,
%\Ium-f - ]Numi .
her of ; er her o . Per
com- | Product. ooy H aom. | Produet | song
panies, panies,
Allmines....... 121 lﬁim, 248,316 1 100.0 614 3:}1, 348, 626 100.0
Less than $1,000. ..o feriiieedoriirveninraionnenaes 108 45,233 0.1
£1,000 to §9,999 ... 13 73, 071 0.2 230 060, b1 8.1
£10,000 to $49,699 . 25 686, 332 2.0 162 | 4,019,706 12.8
£50,000 to 99,999 . 21 | 1,462,785 4.3 b8 [ 4,007,870 13,0
$100,000 to §249,000 16 ] 2,718,437 7.9 49 | 7,497,408 8.9
8260,000 to $499,00y a5 | 8,839,714 25,8 14 4, 848,786 15.5
§500,000 and over...... 21 | 20,477,976 59,8 81 9,809,184 3L.6
Deer mines and
mibs..on 102 | 88,261,808 | 100.0 535 1 29, 985, 701 100.0
Less than $1,000. ..o iariietfrrrercnnansafosnaenes 86 36,370 0.1
£1,000 to $9,999 ........ 6 81, 087 0.1 198 818, 808 2.7
310,000 to $49,009 . ..... 21 G10, 072 1.8 180 1 3,482,889 11,6
$50,000 to $09,990 ...... 17 | 1,212,275 3.0 b2 | 8,061 685 12,2
100,000 to §249,000°.. .. 12 2,080,774 6.8 47 | 7,236,404 24,2
260,000 to §499,000 .... 26 | 8,839,714 20,6 14 | 4,848,786 18,2
§500,000 and over...... 21 | 20,477,976 61,6 81 0,800,134 33,0
Placer mines.... 19 006,417 | 100,0 70| 1,857,925 100.0
Less thon §L,000.. ... eevnvaia]occneneeeia]ionanaan 17 9, 868 0.7
$1,000 to $9,909 ... 41, 984 4.2 32 140, 661 10,8
$10,000 to §49,999 . 76, 260 7.7 22 687,317 80,40
$50,000 to §249,999 878,178 88.1 8 0664, 004 48,9

PRODUCTION OF GOLD AND SILVER IN THE UNITED
STATES FROM 1889 mo 1902.

The statistics of the production of the mines are col-
lected annually by Mint officers and agents from mine
operators. The statistios of the production of refineries
are collected by the Bureau of the Mint., The former,

as a rule, show an excess over the latter, varying from
1 per cent to 11.4 per cent for gold and from one-tenth
of 1 per cent to 11.8 per cent for silver. In 1890, how-
ever, the estimate of the Director of the Mint exceeded
the total gold product reported by Mint agents by 2.9
per cent. The estimated production of silver refineries
exceeded the product of the mines in 1891 by five-tenths
of 1 per cent, in' 1898 by 13.2 per cent, and in 1896 by
8.5 per cent.  The estimated production of refined silver
is equal to the total silver production of domestic refin-
eries less the silver contents of foreign ores reduced in
the United States. The fluctuations in imports of silver
mugt inevitably affect the estimate of the refined prod-
uct, thus creating a disproportion between the latter
and the production of the mines in the United States
for the same year. !
The excess appearing from year to year in the pro-
duction reported by mine operators, as compared with
the product of refineries, iy casily accounted for by the
fact that the former is largely an estimate of the assay
contents of all ore mined, regardless of the quantity of
ore which will eventually be left on the dump after
sorting, as being of too low a grade to pay for freight

“and reduction; nor are the losses in smelting nlways

considered by the mine operator in estimating the assay
-contents of Lis ore.

The following table shows the gold and silver product
of mines and refineries from 1889 to 1902, compiled from
the annual reports of the Director of the Mint on the
production of the precious metals:

Tante 69,—PRODUCT OF MINES AND REFINERIES: 1889 TO 1002.

GoLD. RILVER,

. | Excess of mined prod- || . " ST Excess of mined prod-

Produet of | Product of ; Il Produetof | Product of , rod-

YRAR mines. refinories. }llgtlovm refined prod mines, refineries, :gﬁm er refined prod

Par cent Per cent
Tino ounces. | Tine ounces, | Fine ounces, | of mined}| Fine ounees. | Fine ounces, | Fine ounces, | of mined

1 produet, product.
D 3,018,681 8, 870, 000 43,081 1.1 57, 836, 6B 65, 600, 000 9,836, b8 4.0
1001 . 8:858, 222 B;BOB:BUO 47,722 12 67,878, 480 i, 214, 000 2,069, 480 4.8
. 3,807, 044 8, 829, 807 87,747 1.0 60, 211, 886 57,647, 000 2,004, 386 4,8
8,518,244 8,487,210 76,084 2.2 50,721,178 b4, 704, 600 1,956,678 3.4
8,184, 78 8,118, 398 60, 836 2.1 5b, 480, 833 B4, 488, 000 1,048, 833 1.9
2,018, 2456 2,774, 986 141, 810 48 B0, 11b, 166 5%, 860, 000 2,266,166 4,0
2,776, 141 2, 508, 132 207, 000 7.5 B4, 214, 609 B8, 884,800 | 14,015,181 "8. ]
2, b4, 862 2, 254, 760 280, 592 11.4 b7,288, 932 05, 727, 000 1,511,082 2,6
2,110, 599 1,910,818 199, 780 0.5 B, 028, 617 49, 600, 000 1,628, 617 8.0
1,788,482 1,789, 828 49,169 2.7 53,4017, 449 60, 000, 000 16,982, 651 118,2
1,600,626 | . 1,897,008 08,628 4.1 58, 050, 975 8, 004, 289 46, (86 10'1
, 601, B2 1, 004, 840 56,4 8.4 b8, 007, 932 B8, 880, 000 1202, 008 ). 0.b
27, hdd, 083 1,588, 877 144, Bdd 12,0 || #5606, 820, 640 fid, 516, 800 1,804,340 3.2
1,089, 166 1, 504, 776 04, 801 b. 6 506,452,026 | 5D, 004,571 6,857,454 1.3

1 Excess of refined over mined product.

"2 Exclusive of 1,935 onnces reported for ** other states” in the Report of the Director of the Mint, which wad evidently a duplication.
# Exclusive of 2,000 ounces reported for *other states” in the Report of the Director of the Mint, which wag evidently a duplication,

REVIEW OF THE INDUSTRY BY STATES.

The development of the production of gold and silver
in the several states and territories from 1889 to 1902
is illustrated by Diagrams I, IT, III, and 1V, Diagram
I, based upon the estimates of the Director of the Mint,
shows the growth of the gold production in the prinei-
pal states and territories and the rank of each as a gold

producer; the wide variance between the Mint estimates
of the gold output by states and territories and the
corresponding Census returns precludes the use of the
lntter for comparative purposes. The fluctuations of
the silver production in the principal states during the
same period are represented by Diagram II, prepared
from the same source, except for the year 1902, for
which Table 40 of the present report was used. Dia-



DIAGRAM 11.—PRODUCTION OF SILVER FROM 188g TO igoz IN THE STATES REPORTING
MORE THAN 2,500,000 OUNCES IN 1go2.
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grams ITL and IV, prepared from the same source as
Diagram 11, show the share contributed by each state
and territory to the total production of gold and silver
from year to year,

Colorado held in 1902 the first rank among the states
and territories as a producer of both gold and silver.
The Colorado ores contributed more than one-third of
the gold and more than one-fourth of the silver con-
tents of all ores mined in the United States. The
second place among the gold producing states was held
by California, which contributed over onc-fifth of the
gold product of the United States. Next after Califor-
nia came Alaska, with one-ninth of the total gold prod-
uct and with more than one-half of the placer gold
produced in the United States. South Dakota, Mon-
tann, Utah, Arizona, Oregon, Nevada, and Idaho fol-
lowed in successive order. All other states and terri-
tories each produced less than §1,000,000 in gold.

The second rank as a silver producing state was held
by Montana, which furnished nearly one-fourth of the
silver contents of all ores. Nearly three-fourths of
the silver was derived as a by-product of the smelting
of copper ores, viz, 9,675,618 fine ounces out of a total
of 13,441,950 ounces.
one-tifth of the total output of silver. Idaho and
Nevada came next, All other states and territories
each produced less than $1,000,000 in silver.

Silver, as previously stated, was mostly recovered
from argentiferous lead ores, where lead formed a val-
uable portion of the product. The first rank as a pro-
ducer of argentiferous lead ores was held by Idaho. The
combined silver and lead contents of all ores mined in
that state were valued at $10,291,494. Utah followed
next, with a total value of $8,261,005, and Colorado
held the third rank, with 7,206,025, The production
of argentiferous lead ores in other states was insignifi-
cant. The Colorado ores were the richest in silver,
only one-fourth of the value of their hullion contents
representing lead. The value of the bullion contents
of Utah argentiferous lead ores was nearly two-thirds
in silver and a little over one-third in lead. In Idaho,
on the contrary, the ores were poor in silver, more
than two-thirds of the value of their metallic contents
being lead and less than one-third silver.

Taking the lead values alone, Idaho contributed
$7,122,838; Utah, $2,873,740; Colorado, $1,827,993;
and all other states $486,671. These values do not
correspond to the quantities of lead, inasmuch as the
price realized in Idaho averaged 3.4 cents per pound
of fine lead contents, whereas in Utah it averaged 2.7
cents and in Colorado 2.25 cents per pound. The lead
contents of Idaho ores were more than one-half of the
total for all argentiferous lead ores mined in the United
States. Utah contributed a little over one-fourth and
Colorado about one-fifth, ’

A shifting of the relative positions held by the sev-
eral states and territories as gold producers has taken
place since the Eleventh Census. In 1889 California
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held the first rank; its product, as estimated by the
Director of the Mint, was nearly four times as large as
that of Colorado. While its production shows a small
increase from year to year, yet it did not keep pace
with the rapidly increasing production of Colorado,
which in 1897 took the first rank and has retained it
since. Alaska, which in 1889 was among the minor
producers, in 1902 veached the third place, next to
California.

No change hag taken place in the relative positions
of the three principal silver producing states, viz, Col-
orado, Montana, and Utah. But while the silver pro-
duction of Colorado and Montana, after a period of
inerease up to 1895, shows a considerable decline, the
silver production of Utah lLas substantially increased
sinco 1889, Nevada and Idaho, which in 1889 occupied
respectively the fourth and the fifth rank, have changed
places, Idaho having kept up a steady increase. From
1889 to 1899 the silver production of Nevada sank into
insignificance. Since 1900, however, there has been
an incroase, and in 1902 the silver production of Ne-
vada was almost as great as in 1889, The variance
previously referred to between the Census returns and
Mint estimates for Arizona, Nevada, and Idaho accounts
for the apparent decrease in 1902 of the gold produc-
tion of Arizona and Nevada and for the increase of the
silver production of Idaho.

Tt is interesting to note the relative places of the two
precious metals in the prineipal gold and silver produc-
ing states in 1902. In Colorado a very notable chango
has taken place since the Eleventh Census.  In 1889 the
value of gold amounted to $3,888,859, and the coining
value of silver to $23,757,751, which was equivalent—
at the commercial rate of 93.5 cents per fine ounce *—to
$17,600,000 in round numbers. In 1902 the value of
the gold contents of Colorado ores was $26,414,800,
while the commercial value of their silver contents was
$7,740,997, which corresponded to a coining value of
$19,617,392, Thus while the decrease of the commer-
cial value of the silver product was nearly $10,000,000,
the loss was made up by the increase in the value of
the gold product, and there was a surplus of about
$13,000,000 in the aggregate commercial value of both
metals. The increase in the value of the gold and sil-
ver contents of the Colorado oves since 1889 amounted
to 60 per cent, .

In California and South Dakota the production of sil-
yer was insignificant, while in Montana and Utah the
silver contents of the oves largely exceeded in value
their gold contents.

Alaska.—The census of mines and quarries in 1902
did not extend to Alaska. Still, correspondence with
the mining companies operating in the territory has
brought replies covering all essential inquiries relating
to deep mining for precious metals in the territory.
There were in operation during the year 1902, 7 deep

1Report of the Director of the Mint on the Production of the
Precious Metals, 1902, page 312.
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gold and silver mines, all equipped with mills for the
treatment of ores. A summary of these mines is pre-
sented in the following table:

TapLe TO.~Summary of deep mines in Aldska: 1908,

Total. Mines, Mills,
Number of mines and mills............. i 7 i
Number of operntors ......oooeu.e. 6 6 6
Number of incorporated companies .. 6 [0 PR
Capital stock:
Authorized, common— .
NUMDEE OF SURAFES - oo enmeenrenens 1, 000, 000 1,000,000 |.veacnnnnns
S Parvalne..ooiiee &27 200,000 || 27,200, 000 Zexaeennens
Issned, common~—
Number of shares........covvennn 878,710 878,710
Parvalue. ..coviniveniaia. $20, 919,510 | $20, 919 510
Dividends paid.ceeanniniineniernnnn. .37‘», 000 00
LTS o U R 80, 450
Goneral ofeers. cvaeeviiieveencaennen $10, 687
Superintendents, ete . $58, 016
Clerks ... $10,130
Foremen $1, 626
Wages ... §821, 541 8
‘Engin F118, 746 311 037
‘Miners.. $336,034 | $386,08¢ [.....venns
All other WAZC-CATIICYH . $371, 701 88, 768
Miscellaneous expenses . $48, 169 #, 621
Contract work .. .......o... 5,006 ||  $5,608 |..o..oeu.n
Cost of squh(.s and lnlk.telitll‘i $700, 669 $157, 449
Construction necount. c.veeeee... 105,600 §] $105,689 1. ... .ceee
Total value of product at mine.. 1 §2,486,183 $2, 419, 444
Tonsmined.....cooovevainnnn. ,833,288 || 1,888,288 |.... .., e...
Tonsmilled .....ocovevininnnen 1, 329, 088 1, 329 083
Tons of concentrates shipped 25, 850 . 2, 850
Aggregite gross value......... $2, 616 788 .| $2,615,783
Average per ton of ore tres .97 . 31,
Gross value of ore milled 1, 866, 784 $1, 860, 784
Refining charges ... $3,272 33,27-
Freightand insmn.nce 89 655 89, 566
Value at mine 81, 353 907 #1, 858,907
Grosa value of concentrates shipped sl 249, 049 , 249, 049
Charges for trentment........... 3126 525 §126, 525
Freight.....oooiiiln .- $4d, 427 844,427
Haunlage.....v...- .. 812,560 $12, 560
» Value atmine...... ..} 81,065,587 $1, 065, 687
Income from Other SOUTees -2 veverennnen. LT £ I I PR,
Total contents of ore treated:
Gold—
Qunces . 126, 827 ven 126, 827
Value. $2,608, 148 .| $2, 600,148
Silver— '
Qunces . 7,828 7,828
$3, 638 33 638
96,680 [ .oeenninnanns 96,680 -
$3,002 [|oeennniinains 3,002
66,264 [lenseiinornnnes 60, 164
§1, 366 806 [[-eeeeniiiaans #1, 866, 806
020 \l... 926
498 |\... §428
v
0,178 |- -evuinenivnes 60,178
$1, 242 837 i .............. $1, 242, 837
6,902 | G, 902
$3,210 ; .............. $3, 210
96,680 .....oieunins 06, 580
8, 002 forreraramaenns 8, 002

1 Includes $66,739 income from other sources,
2 Income that ean not be oredited to mines or mills.

The bullion contents of gold and silver ore produced
in 1902, as shown in the preceding table, were as fol-
lows: Gold 126, 327 fine ounces, valued at $2,609,148;
silver, 7 ,898 ounces, valued at $3,638.

In addition to these quantities three copper mining
companies reported to the Bureau of the Census the
assay contents of their copper ore as follows: Gold,
870 fine ounces, worth $7,0186; silver, 8,140 fine ounces,
worth $1,567.

This makes in all 126 697 fine ounces of gold, valued
at $2,616,159, and 10,8 68 ounces of silver, valued at

$5,205. The Mint agents estimated the’ product of

Alaska deep mines as follows: Gold, 124,156 fine
ounces; silver, 89,388 fine ounces. ’

The Census returns from producers éxceed the Mint
agents’ estimate of the gold product by 2,541 ounces.
The Mint agents’ estimate of the silver product of deep
mines is many times in excess of the Census returns
from producers. Inasmuch ag no allowanee is made
in the silver estimate for the silver contents of placer
bullion, which on a gold product of about 2,500,000
must be considerable, it is apparent that the estimate is
meant to comprise the silver contents both of ore and
of placer bullion. The product of placer mines is esti-
mated by the Mint agents at 276,554 fine ounces.

The total product of Alagka in 1902, ns estimated by
the Director of the Mint, is somewhat above that of
the Mint agents, viz: Gold, 408,730 fine ounces, worth
$8,845,8005 silver, 92,000 fine ounces, worth $118,950,
This estimate is accepted by the Bureau of the Census.

The growth of the gold production of Alaska since
1890 is shown in the following table, compiled frowm the
annual reports of the Director of the Mint on the pro-
duction of the precious metals. The statistics for some
ye‘u's include silver; the percentage of silver in Alaska,
ores is, however, so insignificant that the error may be
dlsregurded

Tanrre TL.—Production of gold in Alaska: 1890 to 1902,
[Compiled from Report of Director of the Ming.]

Total

Year, vrlue, Quartz. I'lacer.

Total voeeernnanoncnnee wetaveeeineaaaa $14, 610,478 518,747, 800 S"') 863, 167
762,429 687,429 75. 000

1,020, 046 880, 045 140, 000

1,080, 446 845, 046 236, 400

1,088, 824 779,782 259, 042

1282, 623 759, 850 028, 278

2,828,419 || 1,811,887 1,017,082

2,861, 807 870,862 1,490, 445

2,489, 682 1,700,703 478, 789

2,617,121 || 1,010,850 | 1,500,765

6,831,860 || 2,704,176 8,127,179
8,166,187 ‘2, 089, 818 6,076, 364
6,008,720 §| 1,981,775 ﬂ 010, 95L
8 ).88,4()‘) o T)()b, 37 H,716, 872

The preceding table shows that the growth of Alaska
as a gold mining district is chiefly due to the develop-
ment of. placer mining, which has, since 1898, outrun
the production of deep mines, whereas previous to 1808
the placer production amounted to 84.5 per cent of the
total output. The share of placer mines in the total
production for 1898 to 1902 amounted to 67.4 per cent.

~The history of deep mining in Alaska is practically
a record of the work of three companies, the Alaska
Treadwell, the Alaska-Mexican, and the Alaska United
gold mining companies, which are controlled by the
same interests and operated under a Jomt management.
The annual statements of these companies to their stocl-
holders set forth in minutest detail the accounts of their
operations and furnish an instructive example of the
successful mining of low-grade ores. By courtesy of
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DIAGRAM [II-PRODUCTION OF GOLD: 1889 TO 1902,

HUNDREDS OF THOUSANDS OF FINE OUNCES.
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President William Alvord, the Bureau of the Census
has been given the privilege of using these statements
in the present report.

The Alaska Treadwell Gold Mining Company is the
oldest of the three companies. It is incorporated with
a capital stock of §5,000,000, divided into 200,000 shares
of &24 cach, all issued. The mine has been in active
operation since August, 1885, and yielded during that
time §13,484,811 in gold, at an average of $2.57 per
ton; the operating costs for the same period averaged
$1.29 per ton. The operating profits aggregated
86,742,149.58, and have thus more than repaid the en-
tire capital stock at its par value. The yield per ton

has been declining, but the operating costs have also
been materially reduced, while the tonnage erushed has
more than trebled since 1890. Asa result, the com-
pany’s operating profits for the year 1902 were con-
siderably larger than in years past when the yield per
ton was higher. The progress in the methods of treat-
ing the ore is evidenced by the fact that while the
yield in free gold has been steadily decreasing, the
value saved by reworking the ore after the free gold is
extracted shows a marked increase both in amount and
in proportion to the total recovery. The results accom-
plished by the company are shown in the following
statement:

Bullion shipments from Paris or Treadwell mine: 1890 to 1902.
[From beginning of work to May, 1903.]

YIELD,
Tong {7 .. Opernt-
. Tong Operating Yield | o
DATE, \ . . ing vcosts
iriahed, o rey] ] sentrates hrofits, ¥ i Ry
ernshed Total, Treo gold. %;;ﬁ;(l’n‘f“'}t&‘;q profits Per onL | ' ton.

3 g PN 4,024,280 11811, 144, 912, 24 |17, 069, 017,85 |§d, 074, 994, 89 |[45, 667, 149, H& #4401 $1,18
1890-91, June to May......... v me e s et i s tara s 220, 686 769, 765, 80 [i81,185.77 | 238,680, 08 418,208, 00 8.49 1,59
180102 June to May................. . ety 280, 688 707,017, 87 508, 804, 81 1908, 122, 56 801, 980, 16 2,95 144
189203, JUNO t0 BAY. ... oneieeae ettt aeneneaacraeeraa it sans 287,235 604, 058, 74 504, 786,40 | 180, 873,28 380, 618,70 2,94 1.30
1893-04, June to May e 220,043 705, 048, 08 518,194, 84 | 187,768,069 || . 420,048,806 8,20 1.26
1894-85, June to May 241,278 26, 827, 06 411, 070, 06 215, 266, 40 309, (84, b6 2,60 1.81
1895-06, Junc to May 208, 670 782, 829, 67 528, 068.80 | 268, 870.87 497, 842,22 2,97 1.08
1896-97, Junc to May 242, 027 676, 004. 88 462, 407,80 | 228, 667,68 876, 450, 00 2,79 1,24
1897-908, June to May 204, 820 B86, 8h7, 42 889, 740, 00 197,117,42 818,075, 60 2,81 1,20
1898-09, June to May 250,408 477, 666,13 441,289, 95 | 286, 872, 88 880,702, 84 2.71 1.28
1890-1900, June to May .- e 667,000 || 1,168, 867,60 778,105,060 | 880,201,981 669, 301,20 2,07 0,88
19001901, June to May.......ccoooenns chae ererereraieanae 457, 802 R60, 736, 68 (69,126,87 | 801, 010,21 877,417, 84 1.88 1,05
1901-2, Juneto May..coeeeemiannnnan P et anaaaann 082,808 || 1,804, 740,54 66, hoL, 27 080,120, 27 481, 683, 04 191 1.20
TO02-8, JUNC 10 MY e et o etietrineerrasncarsaioneerasrasmsnnnsacrensnansnn 750, 826 1,598, 468, 12 785, 016, 18 813, 448,20 069,849, 77 A1 1.24

"The total assay value of the ore treated at the com-
pany’s two mills during the fiscal year ending on May
15, 1908, was $1,697,507, and the total net value recov-
ered in the mills was $1,618,991—i. e., about 95 per
cont of the assay contents. The total yield per ton for
the same year was $2.11, of which $1.04 was free gold
and $1.07 was saved in sulphurets. The average value
of sulphurets per ton after concentration was $52.58.
The net profit for the year was $692,208.94, out of
which $375,000 were paid in dividends during the year.
The amount written off for depreciation was $448,493.
During the year there was an average of 33 machine
drills at work in the mine. The average number of
drills used in mining the ore (stoping) was 14.5. The
others were used in development and other kinds of

work., The average work of one machine per shift of
" ten hours was 88 tons.

The Alaska-Mexican Gold Mining Company is incor-
porated with a capital stock of $1,000,000, divided into
200,000 shares of $5 each, of which $300,000 are outstand-
ing, The mine has been in active operation since 1894,
and has yielded during that time $2,816,279 in gold, at an
average of $2.18 per ton. The operating-cost averaged
for the same period $1.78 per ton. The operating
profits aggregated $587,912, out of which $465,381 were
paid in dividends. What has been said above of the
Alaska Treadwell Mining Company in regard.to the
grade of ore and the values recovered in sulphurets is
likewise true of the Alaska-Mexican mine, as shown by
the following statement:

Bullion shipments from Alaska-Mewican mine: 1894 to 1902.

[¥rom beginning of operations to December 15, 1002.]

YIBLIN

Total | Operat- Operat-

Tons Operating | ng
YEAR. 5 Free gold (in- . g1° | vield per|ing costs| .o
erushed, Total, clucll) l{lrgé)buse ?ﬁﬁ;’ﬂ{gé‘fﬁq proflis. ton, | per ton. '[le‘ﬂtiotg.

0 ) PO 1,208,662 || $2,810,278.83 || $1,859,261,20 | $967,017.68 || $687, 911,92 $2,18 §1.73 $0.46
78,141 204, 042. 46 164, 648, 33 49,899,183 40, 216, 60 2,79 1,97 0,82
79,439 228, 268, 07 166, 087, 64 70, 620, 63 71,891, 78 2,88 1. 96 0,90
101,702 245, 861, 98 169, 632, 82 76, 829, 60 61,660,438 2,42 L81 0.61
168, 006 836, 625, 67 226,821, 71 109, 806, 96 87,101.46 2,12 1,67 0,86
162, 467 875, 882. 86 257,484, 67 118, 397,69 100, 668,07 2,81 1.69 0,62
166, 064 347,414, 97 231, 841,28 115, 573, 74 62,888, 42 2,09 L.73 0,38
166, 449 816, 005. 45. 238,106, 08 81,900, 87 983,821,02 1,89 1,69 0,20
178, 960 339,452, 81 218,928, 07 125, 520, 24 24,709, 63 1,90 1.76 0.14
207, 465 420,782, 656 216,772, 26 209, 960, 81 86, 026, b1 2,06 1,64 0,41

!Included in the operating profits is a total of $3,673,79, distributed as follows: Profit on sale of 81,000 shares of stock In 1808, §576.95; interest received in 1898,

$604.46; interest received in 1889, $1,682.76; interest recetved in 1900, $620.62,

\
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The grade of ore mined in 1902 was the same as that
of the Alaska Treadwell Gold Mining Company. The
average value per ton was $2.06, of which $1.04 was re-
covered in free gold and $1.02 was saved in sulphurets.
The average value of sulphurets per ton, after concen-
tration, in 1902 was $59.51.  The net profit for the year

" was $86,025.

The following smmmary is compiled from the profit
and loss accounts of the Alaska Treadwell Gold Mining
Company for the year ending May 81, 1903, and the
Alaska-Mexican and the Alaska United gold mining
companies for the calendar year 1902:

Profit and loss account of the Alaske Treadwell, Alaska-Mexican, and
Alaske United gold mining compandes.

ALABKA UNITED.

Alaska
rreadwe Alagkn~
E[‘lfsflxégll_ Mexican ||° Ready Seven Hun-
in) May 31 (calendar Bullion_ | dred Foot

!:1?,03 ' year 1902). || Mine (cal- | Mine (eal-
e endar yenr jendar year

1902). 1902),

Ore mined, tons. ..
Ore milled, tons. .
Sulphuret saved, tor

750,825 | 207,456 230, 522 118, B41
756,825 | 907,455 20, 599 118, 5d1
16,470,79 | 8,528,98 || 4, 158.80 |  1,271.89

EXPENSES PER TON,

MINIUE «ivviieiiniiannnaasas 150.9022 | 181,0600 180, 90564 $0, 7608
Milling . ves 0.1614 £0, 2322 30,8176 40,1912
Sulphuret 0.1487 0.1248 0.1323 0. 0804
General expense nt Douglay

Taland...eereneionaraaiiinnas 0,0068 0.0108 - 0,0188 0, 0219
San Franeiseo office . . 0,0095 0.0112 0, 0060 0. 0096
Londoen uffice...... 0.0017 0, 0030 0,0012 0. 0019
Paris office... . 0,0003 0.0006 ||, .ovneeiiiii]onvnnns .
Consulting enginee: 0.0016 0. 0049 0, 0024 0, 0089
Bullion ehurges. ... 0. 0096 0, 0100 0. 0081 0. 0075

Litigation 0. 0840
Total operating expense. 1.2417 1,4649 1.4768 1.1012
Constroction cost....oeenen... 0, 0464 50,1774 0.0220 0. 0066

Totel operating and con-
struction cosb..eev..... 1,2871 1,6423 1,4984 1,1677

RECEIPTY PER TON,

Free gold ..ooeuerenreienen. Lo cLose2 |  1,0199 0, 8589 0.8118
Bage barg ... . 0.0024 | Y 0,0260 0,0138 |vevaanrasnn.
Sulphurets..cooeeieninirnvranan 1, 0766 1.0121 0,6049 0. 6197

Total.oovennsilivieamanaas 2.1141 2,0570 14751 1,3810
Interest....cvevieennnnnnns 0.0019 Lovvinvna b eee i e
Profits from other sources ..... L R | O PO O

Grand total .._........... 2,2023 2, 0670 1.4761 " 1.8810
Net profit for year .. [ NE v I 0,1633
Deficlt for Year .ooviiiieraracainceireirnnfiaiiianera. 0,0287 {.vnveenaaas.

1Includes cost of development work,

¢Includes cost of concentrating 8,792.27 tons sulphurets,
8Ineludes cost of concentrating 4,640 tons sulphurets,
4Includes cost of concentrating 2,188 tons sulphurets.
8§0,1150 per ton of reconstruction work.

The Alaska United Gold Mining Company is the
youngest of the three companies. It began operations
on the Ready Bullion claim in November, 1898, and on
the Seven Hundred Foot claim in April of the follow-
ing year. The total yield of the former from begin-
ning of operations to December 15, 1902, aggregated
$1,539,480, averaging $2.03 per ton. The operating
cost averaged $1.72 per ton and the operating profits
31 cents per ton. :

The Seven Hundred Foot claim produced from the
beginning of operations to December 15, 1902, $665,376
in gold and base ores, averaging $1.59 per ton; the op-
erating cost averaged $1.56 per ton, leaving a profit

of 8 cents per ton. The company was capitalized at
$1,000,000, divided into 200,000 shares of $5 cach, of
which $901,000 are outstanding. The total operating
profits since organization amounted to $250,491. There
was a deficit for the year on the Ready Bullion claim
amounting to 2 cents per ton, but the construction ac-
count on the same mine, charged to current expenses,
likewise averaged 2 cents per ton.
California.—California had more operators than any
other state, viz, more than one-third of the total num-
ber reported for the United States. IEliminating from
the latter total ‘the 447 argentiferous lead mines and
considering only gold and silver mines, California had
about two-fifths of the total number of operators re-

‘ported for the United States. This does not include

small operators from whom no individual reports were
received; the latter were algo located chiefly in Califor-
nin, Of the total estimated value of the product of
small mines, 70 per cent, viz, $1,180,158, was reported
from California. It is therefore a fair estimate that
there were in 1902 more operators of gold ines in

California than in all other states and territories, Alaska

not being included in the comparison.

The majority of mine operators in California were
interested in placer mines; measured by their output,
however, the placer mines of California were of minor
importance in comparison with the deep mines of the
state. Small operators employing no hired labor were
still very numerous in 1902 among the owners of placer
mines. Reports were received from 316 mines oper-
ated without hired labor; each mine was worked on the
average by two owners; the average value of product
per mine was $§924. Two-thirds of the product of this
class of operators was obtained from placer mines.
‘Where deep mines were worked without hired labor,
only high-grade ore, averaging $25 per ton, was treated.

Most of the deep mines were equipped with mills for
the treatment of their oves. Those which had no facil-
ities for the treatment of their ores were very small,
employing an average of about two men throughout
the year; their annual production averaged only about
$3,000 per mine. They treated only high-grade ore,
averaging $24 per ton. Those mines which were pro-
vided with milling facilities were able to treat ores aver-
aging $5 per ton; their annual production averaged
$43,720 per mine.

There were among the operators 31 incorporated
companies by which dividends were declared in 1902,
aggregating $1,099,399, and averaging 4 per cent on the
total outstanding capital stock. The ore treated by
these companies was of a low grade, averaging only a
little over $7 per ton. Their total production for 1902
was valued at $4,866,812, or an average of $156,994 per
mine. ,

The tendency toward concentration of production was
pronounced. Thirty-two of the operators, each withan
output of $100,000 or over, produced more than one-

¥
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half (52.8 per cent) of the total product, whereas all
small producers (those whose output was less than
$1,000, as well as those of a shifting character who
made no individual reports) contributed in all 8.3 per
cent of the total output of the state.

The tables which follow present the principal statis-
tical facts for California. Table T2 is a comparative
summary for deep mines with and without mill connec-
tion; arrastras, custom mills, and mines run exclusively
on old tailings are not included in the comparison.
Table 78 is a summary for placer mines, exclusive of 7
mines connected with stamp mills, Table 74 is a sum-
mary for 316 mines operated by the owners without
hired labor, and Table 75 is a summary for dividend
paying mines.

Tan® T2.—Deep mines, with and without will connections i Cali-

Jornia: 1902.
) . MINES AND MIULLS RE-
lﬁflf& Mllilltl?ﬂ zulul PORTED SEPARATELY,
\\'_iltilxnllt n]lmr}:or(tf
mill con-| v
nectiom, | Jointly. Mines, Mills,
Number of operators ............. 151 134 3 LN
Baluvied efficinls, clerks, ote.:
Number............. 39 212 266 03
BalarieS.sareiennnnemrmnnaeen ] §11,207 304, 849 $420,984 73, 10‘3
Wage-crrnerss
Average number . ..o........e 839 , 81 3, 388 40
Wages o eaavenn. .| 911,818 | §2,06 ‘J 728 #8, 121 477 #1140, 081
Contract work..,...o..... 4,020 $lu 968 317,502 ...........
Work on ghare of product .. .ol 825,860 QM'.!. h7h 8L, 700 | .veeninnns
Miscellaneous expenses oo....oeun $22,478 243, 235 8125. 225 $70, 864
Cast of aupqlieq and materials. ... $101,411 $746, 818 || 1,263, 905 $301, 712
Crude ore ghipped, short tong B 1t 5 1 | O
ure trented, total, ‘short tons 645,918 1,040, 247
Mined and treated 636, 04 1,087,078
PUrehased 0188 suuvenenvreians]onmnnvannaleverancananslis 147
Qustom oxes ... 3 9,619 2,122
Value of bullion cont
Crude ore shipped—
[€70Y U PP $167, 671
Silver.., . 801 876 |.
Other metals . 0, 187 1.
Total cocoocvuannnen . &188 234 I...
Averagoe per ton...... $24
Treantment charges and !
freight......cooovennine. $OL, 656 |.vueeernnn. L .
Value at ming............ 31-10 B78 livienninnnnn CETTTTR TP U
Ore treated— i
[« ) (P £3, 487, 910 [P $7,449, 880
Silver....oiiees. . %Blz 152 . $70, 162
Other metals ...... $1,000 |, #1, 670
Total .......oovvune. .| 83, 581 062 | $7, 621, 707
Averago por ton....,. 86 #5
Treatment charges and \
frofght. o cveeeniiiiiiienian s g1, 207 V.ol $214, 037
Value atmill..eecenenrennfoeinennas $8, 410,850 |..oiiiiieae $7, 806, 770
Amount received for custom |
..................................... $84, 642 eerennnnnnnn $13, 807
(,os*t (wf purchased ore, including
{reight $06, 084
Total value of produet at nill .| #3, 464,407 37,313 743
Awverage permine or mill, ... $25, 780 $60, 301

TasrLe 73.—Summary for placer mines tn Californic: 1902.

Number 0f T0INES ... e e e 047
Without bired labor..... 243
With hired labor,....... 304

Number of owners working W08

Bularvied officinls, clerks, ete.:

B 8T O 170
Salaries. .. . $199, 473
Wage-enrners:
AYEIRES NUMBO. . .ootne i i e ey e iireeeas C1,44B
Wages . ........ #1, 114 b13
(‘ammvt WOrK.o ooiienivennn. &57, ¢
Woark on share of product $#3b, 834
. Miseellaneous expenses.. . 200,
Cost of supplies and materials. $408, 443
Value of proQuot ab mine....o.voiciiriirisiiieiiiiaarcrassaeneanns $2, 896, 579

Tanur Td—Mines operated without hived labor in Californiar 2902.

NUmMBer 0F MINeS. vverspanaieememnineriraiaiii e et ii e iiiaaaen 316
Numher of owners wmking
Contract work ....o....oue, -
Total MmiseellAnCoNs EXPeISEY. . vetr ittt i av it nee e rerenarcasenas
Rent and roynltivs—
Mine and MInernd INS «oooovenveaiensnernraaraeriaaaenesnas $11, 208
Water v #1,728
Other a4, 505
Other migcellaneous expenses .. .. 3, 27¢
Cost of n\\pphu L TR L O SR B2, 641
Produet:
Plager—
Value ab MINe. ooe i i e e 207, 554
Deep—
Tomg 80l O 1eAted s e e e iviir e i ieerrecirte e e s 3, B
Gross value of bullion onntom‘; ...... $05, 169
Average per ton $26
Charges for treatment and $11, 003
Yalue at ming,, $5:1, 256
Total value of produe $201, 840
Averago per mine., 3024

TasLr T5.~Summary for dividend pegying productive mines in Cali-
Jornia: 1902,

Number of minefeesceeemeiienn o, ettt e eenan 31
Par value of Stock 388000, o oo oe it ree s 25, B3S, 210
Dividenas,.oouoonne. . §1,000, 399
snlarvies r s s eeeaneeane e erear s e araa e e een &'11(», 038
Wages §1, 438, 801
Contepet wor .. '7 pal

MISCONANCOUS CXPUNNEE ey eevenranranaeniannan 3032, .284

Cost of sup T T OSSN . $693, 2
Ore treated, short tons—

O TEOD MR e eeeeeeee e evaee e ee e e emee e e e ean e eneanan 560, 003
Purchased ores 117
Custom ores....... 7,722
Value of bullion contents:
Ore from mine—
Plneer—
Gold. $809, 118
Sityer . 4395
Total g §809, 513
Trentment chaiy $3, 157
Value at mine $800, 366
Qe
Gold §4,071, 994
Silver 48, 845
Tead . $2, 167
Total gross valtie......... $4,112, 986
Average per fon 57
Treatment charges, including freight. . 880, 616
Value at mine...oovveeiiiiiiiinnnneans 4, 086, 602
Lurehased ore, old valut coninnccrivevienaas 9, 193
Cost of purchased materials, ineluding freight ....... . §6, W4
Amount recerved for custom work $80, 788
Total value of produet .ovevsvvnnan.. #4, 866, 812
AVETQZE POX MO evttsevrearveiasreatataareaeestsnaaanans #15(‘ 994

Colorado.—In 1902 Colorado was the ‘principal gold
and silver producing state. Only the largest mines had
their own reduction works; their number was less than
one-tenth of the total number of mines in the state, while
their product amounted to over two-fifths of the total for
the state. The average grade of ore treated at mills
connected with mines was valued at $9 per ton, whereas
the ore shipped from mines without mills of their own
was worth $20 per ton.

About one-half of the mines without mill connections
expended more during 1902 than the value of their
product. The average value of their ore was the same
as in other mines of the same class, viz, $20 per ton;
the treatment charges and freight averaged with them
$7.16 perton, and with others $6.42 per ton. Apparently
there was no difference, either in the grade of their ore
or in their location, which would place them at a dis-
advantage as compared with other mines, It is there-
fore fair to assume that the surplus expenditure was
invested in development work.
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The leasing system is a prominent feature in Colorado.
The total amount of royalties for mine and mineral
lands reported by operators whose mines were located
exclusively on leased land was $379,521, and the aggre-
gate value of their product at the mines was $2,190,840.
Thus the average rate of royalties was 17.8 per cent.
The average production per mine in 1902 was valued at
$11,859.

This number of lessees does not comprise the class of
small operators locally known as “leasers,” ¢“block
lessees,” ete., and designated in this report ag ““sharve
workers.” '['wo-thirds of the total number of sucl
operators in the United States, viz, 814 out of 1,230, were
reported from Colorado. The total amount realized by
them, after deducting royalties, was $1,106,602, making
an average of $1,359 per ‘‘lease.” A concise descrip-
tion of the system of mining on shares was furnished
by Mr. Kenneth McKenzie, vice-president and general
manager of the Acacia Gold Mining Company, Cripple
Creek, Teller county, Colo., in a communication dated
May 19, 1903, in veply to an inquiry from the Bureau
of the Census, ‘‘There are generally from 2 to 6 men
interested in a lease; some of them work out for wages
and divide up their wages with their partners working
on the leased ground until they find ore enough to pay
expenses, which very often they never do. Many of
the men would be working for half wages and an inter-
est in the lease. All propertics that are operated by
lessees in the Cripple Creek district are worked much
the same ag ourd.”

There were 4£7 incorporated companies which declared
dividends in 1902, The total amount of dividends paid
by them was $3,680,444, averaging 5.2 per cent on the
par value of an outstanding capital stock of $70,753,178,
The total value of their product was $13,801,418—i. e.,
nearly one-half of the total product of the gold and
" silver mines of the state; the average per mine was
$208,647. The ore mined by them was of a high grade,
averaging $20 per ton.. o

The tendency toward concentration was quite pro-
nounced in Colorado. = Sixty-four mines each produc-

ing $100,000 or more contributed over four-fifths (80.4

per cent) of the output of the state; 279 operators each
producing less than $1,000 contributed only three-tenths
of 1 per cent; and 429 with a product ranging from
$1,000 to $100,000 produced less than one-fifth.

.The principal statistical data for Colorado are pre-
sented in Tables 76, 77, 78, and 79. Table 76 is a
comparative summary of deep mines with and without
mills; productive mines, and mines where the work was
chiefly development, are shown in separate columns.

Table 77 is a summary of deep mines operated on
leased land only. Table 78 is a comparative summary
of mines worked on shares with and without hired
labor. Table 79 is a summary for dividend paying
companies,

TasLe T6.~Summary for deep mines with and without mills in Colo-
rado: 1902,

DEEP MINES WITHOUT
MILY, CONNECTION,

MINES AND MILIS RE-
PORTED SEPARATELY.
Mines and
mills re-
Develop- || ported
ing and jointly.
‘| produc-
| ing.

Produetive Mines, | Mills,

Number of l.)}'lﬂl‘llt()l‘ﬂ. . 361 312 30 11 20 TR
Snlm‘%udolllc als,clerks,
ete,:

Number.....oeevannn. 441 283 192 117 60

Salaries .. ..oueneinns $641,705 | $382,060 || $836,786 || $1068, 504 $72, 095
Wage-carners;

Average nuumber..... 4, 464 2,178 2,420 1, 216 2061

WALZES «oovounns .| $4,782,276 |82, 218, 265 |1$2, G20, 088 ||$1, 206, 186 ] §202, 620
Contract work o.....ouee $171, 062 115, 926 $39, 003 834,604 1.evuiinnnn
Work on share of prod-

L] $875,870 | $104, 244 $36,079 t].aeeveiniafiiiioranns
Miscellaneousexpenses| §1,077,700 | $276,908 Jj  $400,006 || #1831, 850 §14, 831

Cost of supplics and
materdals ... .. -| $2,133,868 [B1, 111, 852 1#1, 118,852 | $441,870 | 8181, 486
1, 058, 441 140, 810 87,176

Crinde oroshipped, tons

treanena

Ore treated, total fons. - 500, 068 490, 190
Mined and treated. .. 562, 820 476, 353
Justom Ores. eenven-- 33,748 3y

Value of hullion con-

$2, 3683, B47 | 181 is859. 6l

gilver.. A ) $178, 969 302,182
Tead.ooviiiiiinans 45967,489 $100,051 || 8211, 805
Other metals. .| §486,048 $28, 667 $202
Totalaoocuanssnn -- 1§21, 245, 570 182, 951, 014 |1$2, 873, 780
Averago perton.. 820 $20 $27
Treatment charges
and freight....... $6,798,420 |81, 048,262 |81, 059,016 .. ..
Valueat mine...... #14, 462,160 [$1, 902,762 {[$1,814,704 [lo.oeivenfeniaiinnas

Ore treated—

84,195,080 (|2 5eueveens 32, 170, 258

1,016,078 |+~ ~rnnenins Bo61, 503

$368, 670 100 $184, 824

8206, 187 ||.0eeenennnn $1066, 715

lan w0071 ||oo ot 43, 182, 801

Average perton.. £ (V| PN &7
Treatment charges

and freight....... $001,888 1. ..ivennenn $402, K00

Value atmill ...... 5, 188, 088 |- Loonens 83,080, 094
Amount received for

custon: work.eeea.... 1$360, 051 $23, 814

Total value of produncet. <2756, 820, 99y -2 [8g, 10a, do
Average permine or

mill..viieiiereeaans $41,174 $3,000 || $227,847 {|.c.nennn| 01,207

1 Includes $254,797 charged by reduction works against their own minesand

credited by the latter to their reduction works.

TanLe 77 . —Summary for deep mines operated on leased land only in
Coloradoe: 1902,

UMD OF I8, ¢ e veaer e cennatnaaaaeaa it cceiararnanaansosassnran 107
Number of owners working .. . 03
Salavies §119, 603
Wages.. $00%, 788
Contract 33, 709
Work on share §9, 631
Rents and royalties of mines an $379, H21
Other MiseellAnEOUS BXPEIEESE t . euretssanonntborrasaanssarmesrmancas F60, 572
Cost of supplies and materials ... o i aiiiiici i inrmeren e 8380, 694
Value of product b MINe «.vveevrieeriierrrareernrraeamsneasosannnas #2,190, 840
PR {c) G170 412 e 0 b 4 U JR R AR §11, 352
Ore sold and treated, Short TONS v eee e it cai it i iarnariranns 170, 057
Value of bullion contents: .
0 S 81,800, 7A8
T OSSO 702, 143
Other metals.... . $480, 660
Total gross value . §3,118, 667
Avemﬁe pert . B8
Acreage leased ........ 4, 308
Average acreage pe k)

m—
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TasLe T8, —Summary for mines worked on shaves in. Colorado: 1902,

Without

Total. Wi}g)&\r la- Wiﬁ&;‘;}"('
Number of mines...ooovevieeiiivariannaiannes 157 127 80
Number of ownersworking ....... 4 L U
SRIOPICS. Co e rienn e e 177,248 [| 17,824 #1hy, 419
WHECS ot crvninasanaeenns $841,282 1|........., #841,282
CONEEACT WOTK. eviee i maniiianataaenanaane. $29, 860 #8, H20 $21, 340
Share workoers:
Number...,.. Caaadrecerern e raaeeran 814 321 493
Amount paid..... .| #1,106,602 (| 8475, 066 8631, bd7
Miscellaneous expenses ....... . ézl 2,840 1} $36, 321 $176, 016
Cost of suppliey and materials. $423,826 || $13,430 #410, 396
Ore sold and treated, short tons. 204, 938 49, 468 166, 470
Value of bullion contents:
Gold. ..o woo.] 82,761,716 |1 §609, 284 | §2,142, 482
130§ RN R, ool 81,066, 680 || $261, 971 ¥RIH, 409
Other metals . oovieneanannas N 55202, 496 $0h, 052 :?14?, 444
Total grogs value......coveenn. .| $4,020,892 || $016,607 | $3, 105, 286
Average pertonl.......o... .. 20 $19 $20
Value of productatmine.......... weos| 82,767,870 1| $616,041 | $2,151,838
Average permine . .oovvvieariiinianann., $17, 630 $4, 851 $107, 02

TanLe T9.—Swnmary for dividend paying productive mines in Colo-
rado: 1902,

Number of miney

. 47
Par veelue of stoek $70,758, 173
Dividends ....... $8, 089, 444
Salaries. ... . 576, 370
wages......... $4, 528, 646
Oontract work............ #183, i
Work on share of product Caen 272, 697
Mizcellnneols oXpenses ... oo $720, 718
Cost of supplies and materlals...oocoeenvennnn.... .. $2,287,080
Oro trented, ShoTt LoN8. e e e e iivececrar it errae e ieieernneaneman s 930, 782
VYalua of bullion contents:
1 L e $14, 144, 404
Silver. . veee . .. $8,008, 608
Copper bii1, 201
Lead ...... £901, 879
Qther metals $343,270
Total gross va. $18, 6938, 862
Averngo per to. 20
Treatment charges and freight. . §5, 047, 246
Value ot mine.. . oveeeeciainienennenn . $18, 640, 616
Amonnt received for custom Worko..oeevuriiiiaiiiaenninn.. .. #25»1, 797
Totnl value Bt MINC.. . eciienn o teiiiirnireeicnresanennns .. $13,801, 418
AVCTAZE POI MG  vaniiiiisiianiuserriaeincesaneenanenaressnnnns #293, 647

ddaho.—About one-half of the mines of Idaho were
placers, viz, 127, of which number 53 were operated
without hired labor. The number of owners working
was 92, and the average number of wage-carners em-
ployed was 199. The total value of the product was
$302,175, an average of $2,379 per mine.

One-half of the deep mines were equipped with mills,
These were the larger mines, the production of which
averaged over $100,000 per mine. The ore treated was
of a low grade, averaging about $9 per ton. The mines
without mills were of the small type, with an annual
product averaging less than $10,000 per mine, The ore
treated by them was of a very high grade, averaging
$60 per ton, e

There were 10 incorporated companies which paid
dividends in 1902. The total amount of dividends paid
was $3880,271, which was equal to 7.9 per cent on an out-
standing capital stock of $11,130,420. The ore treated
by these companies was of an average value of $11 per
ton. The average production per mine was $358,175.

soncentration of ownership has made greater prog-
ress in Idaho than in other states. Five-eighths,
$5,123,859, of the total output was contributed by 6
operators, each having an output valued at more than
80223—04—36
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$500,000; one-fifth, $1,648,164, was contributed by 6
operators, each with an output valued at from $100,000
to §500,000. Very small operators, producing less than
$1,000, including those from whom no individual re-
ports were received, contributed only 1.4 per cent.

The principal statistical data for Idaho are given in
the tables which follow. Table 80 is a comparative
summary for deep mines operated with and without
mills; Table 81 is a summary for argentiferous lead
mines; Table 82 is a summary for dividend paying
productive mines.

’

TPann 8O.—Swmmary for deep anines with and without mills in Tdaho:

[N

cen . MINES AND MILLS RE-
]211%9 Mlg:ﬁ]‘;nd PORTED BEPARATELY.
without i
mill con- ‘ﬁ)‘;g‘t}“fl
neetion, ¥ Mines, Mills,
Numher of opertorse .. .eeseeenn.. 01 20 [ .
Halaried officlaly, clerks, cte.: ;
Number . 15 90 157 i
\ Salaries $18,190 |  $169, 206 $279,182 45, 804
wWage-earuery:
Avernge Number....ueein., 183 1,148 1,033 202
WS ceervnnnnens oo BI04, 701 | $1,330,588 (| 81,754,270 |  $232,812
ContraCt Work vvevveeenevns 15,171 $3,750 $17,156 |ovnuenne-a-
Work on share of product.. cee 2 13 S P | R PO A,
Miscellaneols eXpensts. .o cupvena. $20, 622 #3783, 918 $101, 644 $1, 408
Cost of supplics nnd materinls ....| $68,874 |  $669, 118 $661, 367 $128,161
Crude ore shipped, short tons..... 11,890 B08 [[casucmerovnalavnnannnann
Ore treated, total, short tons..ue..|veeeveene. 340,706 940, 264
Mined and treated . 0, 706 089,979
Purchased ores ... 276

Value of bullion contents:
Cru%e ore shipped~

old .o $475, 830 $13 1.,
Silver. .| $365,863 $27,819
Lead........ R $283,118
Other metals voe| $286,67L [veeenaiannnn .
X179 PO .| $687,304 $50, 445 |I..
Average gor ton ...... $60 #100
Treatment charges and
Irelght oicsiinirnnenanae. $21.(, 787 [T 1| D
Value at mine covevevenn.. $1472,667 835,569 ll.errerenanncfrserrnocnan
Ore treated—
Gold . $387, 807 | .. 8645, 779
Silvor $1,207, 260 .| 1,962,748
Lead $2, 500, 464 $4, 320, 068
Other m $631 $7,086
Total..... #4, 046,212 .| $6, 985,678
0 xtvem;t;e or ton . il . $12 87
reatment charges and )
Irelght .., ... b ................... §1,211, 687 |, ..ouviians 82,602, 641
Cost IVuhaout{nill..i...i..].i .............. $2, 834,675 [laererirennns $4, 848, 087
ost of purchiased ores, including
fm{ghpli.....[ ..... RN M 32‘370241 o 8%’ 8g3
Total value of product....ceevesifeeencnaas 2,870,244 |[. '
Averago pel;: mill or mine..... 87,747 5143, 512 #103, 857

TavLe 81.—Summary for argentiferous lead mines in Idaho: 1902.

Number of mine:

L P P 41

Salarles. ..o . §$898,208
Wages ..o $2, 788, 970
%‘/I(;Iltl‘llllﬂb work.o.oo.a. .. sg%, ggg
seellaneous CXpenses . ...... ,

8081: of mtxp )li?s nntd IMALEITARIS. v ev i iace s neceeiorecaannnnnnnas se.. $1,146,189

Ora treated, short tons:
O] < v eeeereessaereniacscresransenssaasnssscnssnstessansassennes 1,188,710
Ore from mine .. 1,179,378

CUISEOIL OFCS « v oo v sevvs v emmsn s eersaee s saresearananes 6,832
RBullion contents of product mined:

Gold, onneces ... 4,084
8ilver, ounces 6,287, 953
Lead, potinds 208, 591, 226
Gold, value . $95, 768
Silver, valu #3, 16:4, 884
Lead, valile1 S . %, 1%5, 836
Other metalg, yalue ... . ,
Totlﬁ 108y vnluet ...... .. §10, 89% 869
verage per tor .. ..

Value at Mine...covevneenainvenennn 86,414, 052

Amount received for custom work. . $12, 946

Total value of product ........ vean 36#426, 998
AVETAZE POY MINE o vrvvuerssnrscrenassannsasrernsesrsrsananssss 156,
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TanLe 82.—Summary for dividend paying produciive mines in Idaho:
1902.

Number of mines. ...
Par value of stock iss

. 10
. $11,130,420
§880, 271

Dividends.........
Salaries. . . 5231 678
WOZes o cveeannaann ... $1,388,088
Contract work.....ooiiiivniiiiiiiiiaiian, . 21, 920
Miscellancous CXPeNses ..oou.eennen ceen D muex
Cost of aupphes and materials.... ool il $606, 064
Produet:
Plager—
. RN T 1584 11 OO $7,000
eep—
re mined and treated, Shorttons . ...oovviiiiin it iiaans 500, 670
Value of bullion cuntmts——
Gold.... $336, 860
Silver . . 8, 518 217
Lead .. . 8, 707 701
Copper . $#1, 000
Total gross ‘value .. 85, 56% 268
Average per YNl ven $11
Trentment charges and freight....... ... §1,088,522
Value at mine.....oooevivnimiiniianns, . 88,674,746
Total value of product . cane .. $83,081,746
Average per mine ...oovveenennonnn J O 3308 17

Nevada.—Nevada was at one time the principal silver
mining state. The famous Comstock lode in the early
days of its history furnished more than one-half of the
total silver production of the United States. Theflood-
ing of the lower levels of the Comstock lode in 1886
reduced silver mining in Nevada to insignificant propor-
tions at a time when the price of silver was nearly twice
as high as in 1902. The technical progress of recent,
years, however, has made it possible to resume mining
on the submerged levels even with the present low price
of silver. ,

‘The bulk of the product mined in Nevada in 1902
was high-grade ore carrying gold and silver, and averag-
ing $62 per ton; this ore was shipped in crude state.
There were 16 mines provided with reduction plants
where low-grade ore was treated.

There were 6 incorporated companies which declared
dividends in 1902. The total dividends paid by them
amounted to §77,602, which was equal to an average of
2.8 per cent on an outstanding capital stock with a par
value of $2,748,000. The average production per mine
for these companies was a little over $250,000; the ore
treated by them was of a very high grade, averaging
$73 per ton.

The working of the deeper mines in Nevada required
a large investment of capital; hence the necessity of
producing on a large scale. Three-fifths of the total
yield for 1902 was produced by 5 operators, each with
an output valued at $100,000 or over; the productmn of
1 of these 5 mines was worth over $1,000,000,

The principal statistical data for Nevada arve pre-
sented in the following tables. Table 83 is a compara-
tive summary for deep mines with and without mills,
and Table 84 is a summary for dividend paying mines.
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TanLe 83.—Summary for deep mines with and withowt mills in
Nevada: 1902.

. MINES AND MILLS
Deep mines| Mines WEPORTED. SEPA-
without [and millsll  yireny,
mill con- | reported {j__ """
nection, jointly., Mines, Mills
Number of operators........ pamemeas 61 7 Y 9
Salaried ofiieinls, clcrks ote.:
Number . 69 24 19 i)
Salarics,. $08, 886 $58, 282 §27, 010 811, 005
Wage-earnoers:
Average number . 471 270 188 i)
Wages..ooemunn.en . F588,494 | $228,765 |; $199, 760 §61, 851
Confract work....c........ $4, 600 i 3V E | R S,
‘Work on share of product.. $48,602 |..ooen .oy 2,000 |oooaia....
Miscellancous expenses....... $121,664 | $10, HOH S"l,.m 81,519
Cost of supplies and materialy, 8216, 208 | $148,9048 || 816,246 86% 140
Crude ore shipped, short tons. . 40, 684 b I PN P
Ore treated, shorb 1ons . cooiviiernetlonnnanrennas 36,908 [loeeeunness U7, 860
Value of bullion rontents:
Crude ore shipped—
Gold .| $1, 028, 884 $102
1, AH") 000 $1, 841
861 618 [oeesnsou.s
$2, 525, 592 $1, 446
$50
Trentment
freight -....oocoiiiiinannn $570, 712 8816 |
anuc at mine............... $1, 9.)4 880 630
Ore treated—
: [0 OO P $168, 816 $143, 087
Silver......... e T N ﬁ""() 3yl $79, 066
Othér MEEAIS o iiensnenca|erraanaeaa $2, 117 860
....................... 8390 825 §623,113
Avemgu 4153 R 1)) AN R $11 - ¥
Treatment charges  and |
freight $21, 824 $11,418
VlL]\lG L2410 S §308, Y90 $611, 700
Total value of pro §1, 054, 880 38119 GG §511, 700
Average pér minc orm $32,047 | 852, 804 §36, 868

" TapLE 84.—Summary for dividend paying productive mines in
Nevada: 1902.

Number of mines.......
Par value of stock issue
Dividends..
Solaries. ..
Wages..
Contract work........
Migcellaneons expenses . .-
Cost of supplies and MaterIals. . oo et aiara e caiann
Produet:
Placer— .
Valne At mine. . oviniierini it i e e e

Slﬂ 704

8, H10

ep—

Ore treated, short tong—
QOre from mine
Custom Ores ........

Value of bhullion umtcn

26,495
51

.......... .. ]

Gold... $672, 080
Silver. . 41,210,649
Lead .. $39, 872
Other metals . .... .. $208
TOtR] BLOSS VANIC. creesnenerieanrananneasasess . $1,981, 764
ATVOIRE POT T, 1 vevmvensensnnsnnssnms s oeos $74, 91
Treatmont charges, including frefght............ 42, 7.
Valug st mine... ... iiiiaiiiiinneareacraeaarnann 1,489,021
Amount recelved for custom work. . $26, 168
Total value of prodiet .ooeenvueeus . B1,618, 084
AVEINZO POT IMING . v r et it iicaerasernramaanasersesnanas #‘252 862

The following is a tabular statement showing the
production of the Comstock lode for 42 years, from its
discovery in 1859 to the close of 1900.* The statistics
for the carlier years arve estimates based upon reports
by locators and producers as substantiated by data
given by millmen, and Wells, Fargo & Co., and by the
county assessors’ records. The results are thought to
be substantially correct.

! Prepared by Alfred W. Doten: Report of Director of the Mint
on the Production of the Precious Metals, 1900, pages 162 and 163.
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Comsteck total gold and silver production, from discovery and com-
mencement: 1859 to 1900,

Aver-
YEAR Ore (tons).| Gold, value, | Silver, value, | Total value, ugu per
ton,
$30,000.00 [..oiennieniannn. $30,000,00 {........
660, 000. 00 $200, 000, 00 71() (00,00 $70
2, 500, 000, 00 1,000, 000, 00 3, ﬁ()() 000.00 26
4, 660, 000, 00 2, 860, 000, 00 7, 000, 000, 00 28
Al 940, 000, 00 7,460, 000,00 | 12,400, 000,00 28
400, 000. 00 9,600, 000,00 | 16,000, 000, 00 9
6 133, -188, 00 9,700,232,00 | 15,838, 720, 00 W7
5 968, 158, 00 R, 044,737,00 14 907, 805, 00 28
6 496, 143, 20 8,43, 164. 80 18, 738, 608, 00 30
5 391, 907. G0 5,087, 8061, 40 8, 479 760,00 28
.20 4, 448, 80, 80 7 405 78, 00 206
8 481, /.%0 16 5§, 222, Hh, 24 8, 701 325,10 86
4,004, 811,46 6,149, 717,19 1(),219 H28, Gh 20
4,800 550,86 | 7,341,880, 79 | 12, 236, 399, (5 32
8,668, 703,40 1 13,008, 187,13 21 G71, UB(. H3 18
8,990, 714,06 | 18,486, 071,09 22, 117(3, 785,15 43
10,830,208, 62 | 156,495, 512,02 | 25, 825, 521, B 47
12,647,464, 08 | 18,971,196.12 | 81,618, (60, 20 H3
14,520, 614,65 | 21,780, 922,02 | 30,801, 536, 70 06
7,864, 557, 64 11 706, 830.47 | 19,061, 894,11 72
2,801, 804, 88 20" 091,49 7,008, 485, 82 hill
2,001, GOG. 00 3,077,409.00 §,129, 015,00 30
430, 24K, 00 645, 972,00 1,075, (G20, 00 14
697, 380, 60 1 046, 078,40 1,748, 4G4, 00 19
802, 1Y, 64 1,208, 809, 29 2,006, 848, 83 16
1,201, 818, 60 1 677 488,40 2, 838, 702, 00 15
1,729, 581, 26 1 Ilﬁ 071,04 3,144, (02, 29 1
2,051 020, 15 1 681, 208. 81 3, 7%.318 46- 16
2,481, 176. 86 2 (H() 063, 78 4, 111, 280, 63 20
8,169 209, 07 4 458, 058, (6 7, 'ﬁ"7 267,78 28
2,600, 978. 82 ‘3 868, 049, 05 5,019 028, 27 21
1 992 §49. 08 2 988 528, 50 4, 080, 872, B 17
1,880 857, 02 2 071,286, b3 ’l 45" 142, 6h 18
1,048, 168, 80 1 1‘!0 OR8, 77 2 178, 247, 63 16
1 12‘! 262, b4 718 841,70 1 872,101,2-[ 17
768 880, 63 mz‘mw 00 1,281,467, 72 18
548 873. 08 860, 916,79 914,780, 47 14
840 263, 36 206, 8306, 67 K67, 088, 08 14
22% 808, 63 149, 205,76 878, 014, 89 21
128 028, 89 82,015, 92 205 039,81 19
103 000. 74 68, 671,10 171 677,90 2h
881 428, 66 819, 441, 70 700 806, 26 20
" Tatal..] 10,608,681 | 146, 613, 877, 61 | 208, 636, 002,84 | 850,249, 940,45 |........
Total mill
tnilings
L2106 L U O N A DU 17,768, 868.16 |........
Grand ‘
total.|.ooo..ael R MRAIEELTEEAS 308, 018, 808,61 |........

~ As the above statement shows, the higher grade oves

became exhausted by 1881, when the average value per
ton fell by nearly one-half.
increase in 1888 due to finds of rich ore. In 1900 the
production seemed to be on the increase. The total
production has been valued by some as high as
$500,000,000. This lode has produced nearly as much
gold as silver,

The statement below, drawn from the same source as
the one preceding, shows the financial results of forty
years’ mining operations in the Comstock lode.* All
the mines are arranged in three groups: (1) Those
whose investments as represented by assessments were
repaid by dividends. (2) Those whosedividends failed to
repay assessments. (3) Those which paid no dividends.

* Report of Director of the Mint on the Production of the Precious
Metals, 1900, page 159.

There was a temporary |
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Forty years' assessments and dividends of Comstock snines.

Num-
ber of
mines.

CLASSIFICATION OF MINER WITH REGARD
TO ASSESSMENTS AND DIVIDENDS,

Total

Total
assessments, | dlvidends,

79, 045,007 | $138, 101, 590

H 10, 636, 650
9 40, 238, (84
28,170, 763

117 G20, 200
15 4bl 390

Dividends in excess of nssessments
Dividends short of assessments ...,
No dividends paid

The preceding statement brings out the fact that only
5 companies returned their investment with profit; 9
companies have paid dividends, not suflicient, however,
to repay for the capital mveqted while one- half of the
Comstock companies never 1'ecovered the capital in-
vested. That so much capital was found for investment
in obviously unprofitable ventures is thus explained by
Mr. Doten: ¢“The regular assessments levied upon the
nonpaying. mines were paid with the utmost facility by
the market itself, delinquent assessments being imme-
dintely added to the price of the stock, fortune-blinded
dealers hardly knowm,(_v; or caring how it was done or
who paid it, and it is to this recklessness of stock
speculations that many of their mines owe their very
existence to-day,”

WORLD'S PRODUCTION OF GOLD AND SILVER IN 1909,

‘Lable 85 represents the world’s production of refined
gold and silver in 1902, as estimated by the Divector of
the Mint,.

It shows that as a producer of gold the United States
held the second rank, being preceded by Australasiag
South Africa i'ollowed next, the fourth rank was held
by Russia, and the fifth by Cenada. Gureat Britain
with her colonial empire produced, in round numbers,

$154,000,000, or more than one-half of the total output

of the world, and the United States followed next with
$80,000,000, or more than one-fourth; both nations
together contributed four-fifths of the product of the
gold mines of the world.

Mexico was the leading silver producing country, the
output of her mines exceeding one-third of the world’s
production; the United States followed close behind,
with one-third of the world’s output.. North America
contributed 71.9 per cent of the world’s production,
and Central and South America 14.1 per cent, making
for the entire American continent six-sevenths of the
silver product of the world.
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Tasie 85.—~WORLID'S PRODUCTION OF GOLD AND SILVER FOR THE CALENDAR YEAR 1902.

[Report of the Director of the Mint, *' Production of Precious Metals,” 1902.]

GOLD. SILVER,
COUNTRY. . -
Kilograms Ounces Value Kilograms Ouucees Coining Commer-
(fine), (flne). (fine). (fine). value, einl yalue,
B 7 445,216 14, 818, 660 | $205, 880,600 5,103,078 | 166, 955, 639 9% 1&«(-, .vl}ﬂ
North America:
B BT O3 TR Y. PR 120,373 3, 870, 000 80, 000, 0O 1,726, 603 65, 500, 000 71,707,600 [ 29,415, 000
Mexico .... . 15,279 491, 166 10, 153 100 1 872,001 60,170, 60+ :7 801 100 | 31,893, Gl
Canacia 31,209 1,003, 366 20, 11,200 138, 801 4,803,771 5, 564, 500 2, 281, 000
South America; :
B e O 4h 1,461 30, 000 1,174 7, 720 48, 800 20, 000
Bolivia.. U .. . 7 228 4,700 404,201 12, 902 641 16, 798, 600 G, 856, 100
Brazil...coooiiiiiiciniaaas . 3, 001 06, 48R 1,004,600 Jlueeeeniaais]iaiennnaraessefoaamnnsrarrere]erasamnnsnns
Chile. .. coniincnericamaaacaannns . 866 27, 825 574, 200 110, 962 3, b66, 792 4, 611, 600 1,890,400
Colombis «.oiciiiieninancnnnnns . 3,706 122,081 2,622, G00 bh, 260 1, 776, 604 2,497, 000 041, 600
Beuador ..oy eiiiciiiiian ees - 801 9,076 200, 000 240 7,736 10, 000 4,100
Guigna SButls 1). e 2, 721 87,4901 3, (i
Guiana (DUteh),eoneiiavaennne.. 484 15,677 .
Guiana (Prench) IO . - 8,042 117,077 . .-
Pera ...vvevuue ‘1 600 112,520 i 182, 668 5.01‘3 7()()
Urnguay .. 87 2,796 07,500 24
Veneusneln . 653 20,987 438, 800 58 1, 887 2
Central Americy .. 8,012 96,842 2,001, 900 30, 217 ‘.)71,3‘).0 1,2.")5,800
Europe;
AIustxm-IIungmy .- . 8,207 105, 087 2,171, 300 08, .’323 1,881,182 2,482,200 097, 000
Finland..._... . - 2 68 1,300 269 8,679 11, "(JO 4, 600
France...... e [ P DU S 11, 966 984,889 408, 208, 700
Germany...... ettt raee e ataeaas 94 3,023 62, Hhoo 178, 082 B, 722, 641 7, 899, 000 8,034, 000
Grent Britadin ..o et st 176 5 626 116, 300 b, B87 173, 208 208, 000 01,800
3T g O O S 33,901H 1,000,188 1, 409, B0 b77, 80O
) g 8 287 B, 300 80, 000 904,3‘39 1,216 800 611, 100
Norway ....... . .. 3 o7 2,000 6,422 200,418 266, 900 109, 40C
Portugal .......... . 2 43 1, 300 118 3,773 l 900 2,000
Russis woooeeoee.. R ety 88,905 1,000,068 | 22,533,400 4,087 168, 679 205 200 34,100
[3) 0115 ) 1 RO, v e e s 15 404 10, 200 115,113 8,700, 1890 4, 784 100 1,961,100
SWElell svniieniirieciemnaaciannas e riaeceteersananes o 8,023 42, 500 1,489 46 226 i 9 800 24, 500
Turkey -...... eenreseneeaaeaeaena, 46 1,480 30, 600 14, 949 IHO,ﬁbﬁ 691, 300 i, 700
Australasin ... e e eeme e 192,749 8,040,974 [ 81, 578 800 248, 690 8,026,087 10,877,100 4, 263, 500
ﬁf{[cu .................................................................. 58,716 1,887,713 '39 0"3 1| T O Y
sla;
British INAifc . ceie e ciimmeereacacrinanrerecensnsnsnss Nvaemsearaaeas 14,428 468, 824 9,588,100
China....c.coeveenns .- 1‘1 138 422, 401 . .
T nst Indies British). 1 b4b 49, 686
East Indies (Duteh) .. . 860 27,812 664, 600 3,679 118, 802 1H2, 900 62, 700
JAPAN . viecinnee i - 1,936 62,269 1,287, 000 12,161 300, H67 603, 000 207, GO0
JEOTOE e o ievaerannmseansa e rriianac et aranansaamarsasansanasns 5, 260 169 813 8 500 [V | P PR PRI PPN

The following table shows the silver produoction of | tion of Central and South America. Great Britain,
the mines and smelters of the world from 1889 to 1901. | Germany, and Belgium together import about one-
The mines of the United States and Mexico produce | half as much silver ore as the United States, Thae
gbout two-thirds of the world’s supply of silver. The | countries from which they draw their supply of ore ave
United States smelts and vefines all silver exported | chiefly Australia and South America.

from Mexico and Canada and a portion of the produc-
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Tapre 86.—WORLD’S PRODUCTION OF SILVER FROM MINES AND SMELTERS: 1889 TO 1901,

[Figures for 1898 to 1001 from **TLead, Copper, Spelter, Tin, Silver, Nickel, Aluminum, and Qumkqllver” compiled by Metallgesellschaft and Metullurgxsche
Gesellsehaft, A,-G., Frankfort-on-the-Main, October, 1908; those for 168 to 1892 from “gummary of the Statistieal Report of the Metallgesellschaft.”]

[Metric tons.]
1901 1900 1899
COUNTRY. LExcess of [ Excess of Excesy of (Excessof Excess of Excess of
I}roduﬁ Praduct p[rnﬂ\(xﬂ; p[mﬂinet I;mﬂnf'tt Trodnct pfrotlu{:tt p[mtluct 1;roc1ulctt Product ):}mﬂnlct pfrodiuct
of smelt- inne |OF smelt- | of mines || of smelt- o | of smelt- | of mines || of smelt- v | OFsmelt- | of mineg
ers, |ofmines. T oon | aver ors,  |ofmines,| Q.8 over | over erg.  (PEmInes | wwover | over
mines, |smelters, mines. |smelters, mines, [smelters,
" Total Produetion.....eeeeeeennn. 6,610.6 | A4 1| 91247 | 2,057.2|0 5,618.0) 54003 ] 2,95L.2) 20885 5,200 59871 | 1L,967.56| 1,927.6
LDV D o) o TP PO 1,134.6 ARB, 6 749,2 63,2 || 1,110 421, 6 729, 4 37,05 1,140.8 428,1 752, 9 40,2
GOrMANY . areaaiirinsacmnnn- 408, 8 ]71 8 932,0 |iieenaanan 416.7 168. 4 U8 lvernaanns 467.0 194,2 20k s ..
Great Britain .. 288.9 4.8 27,0 ovaiiiinns 206,0 6.9 276, 0 5.8 269,92 |.
Belgium ......... [ U N 167.0 foeeeueat.. 148.0 g 12009 |eaerennnes 120, 9
Spmu and Portug 99,9 88.4 76,4 12,0 ..
Franee...coeeaaecen 86,0 82,1 4.
Austrin-Iungary 69,8 60.6 69,0
aly o 31,2 3.6 25,6
Greee oevennnn-- . X 1V | N I § Y N D IR OV N | SO 86,7 |eeeenonnnn
Turkey........... . 5 . 1b 1.6 4.4
Norway .... . . 2 5O 4.0
Russi oov.nn... 44 4.2
Bweden ........ . 1.9 2.8 »
LT T O et | RPN U I8 TR 0.6
AMOTIeR L £ 1880 1 4,532 [ 1L,870.8 | L7706 f 4,2060,0 | 4,507.4 | 1,516,6 | 1,764.0 38,9160 | 4,360,8 [ 1,211.8
United States........ e ,085,0 | L7177 | 1,870.8 |onr...... 8,910.0 | L,708.4] 1,510.6 |..........| 2,916.0| 1,708.7] 1,288 |oero ...
B (e d 1) o B, W00 11,7987 (L., ceael L0487 GROLO T L7RG.O ... weeel 1,186, ) 700.0 1,73(1.1 .ee 1,0&0
Central and Soutl America 800.0 a3 A PO, 68,7 300, 0 TERT feveevnnans 488.7 800.0 019, 9
18 1114 1) R, . 1681 |.aaennes . T P A | PO 1884 [venunn 18804 Hevenenannn 106, 1
L e OO 180.0 406,0 |ooiinn.. 220.0 180.0 ALD0 | veiiannns 235, 0 165, 0 896,83 [eainanans 231.3
JAPAD covvuiainnnnnnns 3 (3.8 5,2 [beerncnnen 69,0 n3. 8 15 A, 66,2 2,9 B8 jeeeaaia,
Esnst Indies..... sesesbtanesaiianes . RS 1 30 PO ON 20 | O N D P2 | PO, vemede e
1868 1807 1800
COUNTRY. Txeessof Exegssof Excessof | Excess of Excess of | Excessof
Produet product | product || Product Product product | produect || Produot Product prodnet | product
of smelt- | Procduet | of smelt- | of mines || of smelt- ol mines. | 0f smelt-| of minces of smelt- of minus, | Of smelt- of mines
ers, jofmines. | eraover.| over ors, ‘| ers over | over ers, ‘) ersover | over
mines, | smelters, mines, |smelters, mines, |smelters,
Total production....eeaneanenans| 5,824,1| 5,250.8 | 1,978.0 1,918,2| 5,860.6 | 4,900.6 | 2,049.0| 1,079.0 (| 5,268.8 | 4,880,2 | 1,068.4 1,286.8
EUrODO. s seiensrenternsssncanoscenas 1,215.6 415, 1 840.6— 46,1 || 1,240.2 408.9 878.8 42,0 || 1,076.8 528.6 674.5 126,8
GOrMANY . .aeveerss 480, 6 178.8 807.8 448.0 428.4 188,38 245, 1
Grent Britain 10 6.6 876,0 810, 0 8,2 801.8
b, 101 3 AR B9. 4
18L.0 92,0 1708 |oeeeinnn..
80,4 70,8 10,4 1% W P,
00,8 59,7 68,0 LT feeeasnnsee
45,8 88.1 27,2 10,9 feeeea..it,
devenesn 4 lliieeennn.. 82,0 levieiienas 82.0
1.6 L 2.9 L5 70 |eaenn 5,5
b4 0.5 Jenvernnaes 11 4.7 000 Joeennnnnns 638
8,9 [0 I8 P P R 10.4 BN N 4.1
2.2 0.6 Y T PO 2,1 0.6 b Y 2 PO
L] o O 0.8 [vovnvenenae 0.8 Hoverennans 0.8 [aaeavecnn . 0.6
Amerien ..oveiieineainns veeeraniann 3,876.0 | 4,467.21 1,18L.4 | 8,850,0 | 4,157.8 | 1,174.4 | 1,482.2 (| 8,804.0] 8,912.6
United SEaTeS cvvevririiasrerreniasenrennns 2,826.0 { 1,608,061 1,18L.4 |.......... 2,850.0 1 1,675.6 | 1,174 )....... 2,814.0 | 1,830,3
B £ T 760,0 | 1,766,1 [veeveraeea] 1,015.1 700,0 | 1,677.0 |-neerecnnn 977.0 750.0 | 1,422.8
Centml and Sonth America. ... .omme oo 800,0 X 600, 0 800, 0 (82,8 332.3 500.0 560.3
[62:8 1 ;11 | M Y PO 188,56 [ovuvennonns 1885 |[vueenrurnn 1729 ). 172,90 Jloceceanans 9.7 |+
Aunstralin.......oo.o.., [P 178,0 820,04 boecanannns 158, 4 214,7 00,8 1oravuncnnn 1648 268.0 3807
JAPAN . eeiennee : 60,5 [0 N 0.1 55,7 Bd. 4 EI: N I 04,6 643 0.2 |eecencannn
DGE 2 0 £ T T S (o PP PR F - ] | . N




e BGB MINES AND QUARRIES.

TABLE 86.—WORLD'S PRODUCTION OF SILVER FROM MINES AND SMELTERS: 1889 TO 1901—Continued.

1805 1804 18908
|
Excess of | Exoess of Lxcess of [Excess of Tixeess of | Exeess of
CGOUNTRY., Produet Product ;}mdulctt pfrcydiuct I;rodnl(-.tt Produet pfwdml,t (y))(lg{ligc(' I;mduﬁt Produet ;}rudu%'t y’ pfmdn(-
f smelt- .. | of smelt- | of mines i of smelt- of smelt- 35 ) of smelt- w oL smelt- 1 of mines
s, (ot mines| GRSl | over ere,  |OTMINGS\ o hver | over ers, - ofmnes o Gover | over
mines. |smelters, mines, |smelters, mines, | smelters.
S - |
Totnl production...u.eeeeessenns 52109 | 1,619.6 | 1,497.8 | 6,409.6} 51200 1,641.6 | 1,363.0 | 5,434.5 5, 117 8 1,,,.‘ 6 f 1,1.&;3,9
TEUTODC v e s easnerassennsamnenanens ' 464,01  78LR2 0.0 | 1,40.2 4561 | 1,08, 7 060.6 |} 1,897.1 -m.x‘o 039.0 | 95,9
GOYINATLY et gesurrannncrseansnnsnnnnascssnas ’ 392,0 181.0 . - 1930 "ﬁ .......... 449, 3 179.0 :'EI;
Great Biiadn -0 S 7 8.7 e B e 600, 0 $o0 e
Belgium _...ooiiiiinininnninnns 60,9 eiimnrnnns ceeeeaaaes 167'() .......... 0.!7 .......... 627
Spain and I’ort.uga,l cerreienearaenad 83.0 109.8 63.0 Aok el 62,6
FIANEC. .ouveneevnreanccannas PR 71,1 17.6 ] 8
Austofa-TTUngRry vvvneeennaeana il 60,5 67.9 i
THAY weeieiiieinraiiinns teeanrannan 44,2 5,7 B
Greeee ..o Sivermeeieaaeecenes 85.4 1. 4
TUrkey.oeeeveeenns feiesmemameesaianaraaen . 1.5 81
NOTWAY vvavrevmiraaanansnsnnsnenaaannn . 5,0 6.1 f.
ROSRIf o veiiiiiineiiirninaaenes PR . 10.8 12,6 |.
Bweden . ee i e . L2 L2
SVl viieserainanioinsan Mavmreesaraaenan [ . . R
Amerion ... bemanmeaanaaans vernnes] 8,767.0 | 4,800 4 784, § l 0417 896,45 0, 1 .\ 3,78L0 1 3,058.0 i O, 2 TOL, 2
. S o —
United Stated coeeneneeeiiineiiioinienans 2,467,0 | 1,788.7 838 | ,.M‘J ‘J 606.-» .......... J 2, 8018 l,RG(‘:.B | eareiaaan
J 03 o T Y Nerrean 800,0 ; 1,461.0 .evnuinn . (»(»I 1] LUGLT | 1,463, 4 01,7 HRO.2 1, u80.1 ) ..... 400, 9
Centml and Sonth ATNerien ... ..o oons . 600.0 | 1,0080,0 {-.. 6. B &00.0 | 1,012 () . 612,0 nin. o 703, 4 [ 203.8
Canada ..... R PRI P b&.2 |. B2 {levieinan “ 20, 1 20, 4 ‘; .......... T 7.7
. - |
ANBETAIIR . 4 eevan e it ne i acaaa s . 237.!’) 2534 0 A R 5L 6 210.0 BO2.8 looeaaeaii R \ 187.0 G378 leveernnnn.
JAPAL covt ittt annan 7.5 67.4 {195 N ORI 72,4 0.9 L8 |eeeenaee. B4 58,0 |
Enst INQie. cvvnvineiinininaanaanns O [ P P R | P F PR cerllenianans [ PO
1802 1801 1800 1880
‘ : Excess IEXC_(’ST Txeoss If"",‘“‘“{‘ Excoss Iéxcosia Txeuss lgxcosia
‘ COUNTRY. Prod- | pyoq. [ofprod- % B Prods | g fof prod- % B Lrods | g g, fof prod- GBI Prod. | o of prod. ot
: uet of | 1 | et of “"1 s || et of |t 0 uee o | TS et af | (AN Puet of | JREC I net of | ti0Ck e of | 1EE ©
gmelt- | BGE O | smelts | RIS I gppglt. | W6 smelts Lo 1) smelte ] S5 | smelt- smelt- | PO UL g )y, | TURCE
. {mines, | S0 over mines, | SO over " mines, ol OVEL N mines, ) over
ors. ersover) g ffoems, ersovor) o T Crs, asover oo Il ers, AI8 OVEIE Ol
mines, | Y og mines. | Too mines, § %00 mines, |
Tetal produetion.....i5 158,0 »l,7ﬁ7.7 1,204.8 | 8645 ||4,800,0 |4,267.8 1,207.8 67(). 6 4,886.7 d, 1'14 1 OIR,0 | 67D, 4 14, 176,06 13, 900.9 ‘.)03 i} G..S 9
BEUIOPE o vveniiierananannan 1 862.5 | 478.6 | 806.0 12,1 111, 840.5 4‘).1 41 0 l 0R6.7 fl()l) ﬁ 12N (‘».5 1,082,8 | 409.2 L373.0
Germany ...cceeeen. eveeraees 487.8 21‘2.1 MnT .. 18(». (‘ ’).m"l.ﬂ 402. lh" 1 SALK |ooeaeandfl 403,0 ) 1928 | 210,2 ........
Great Britain.. .1 heD, 0 6.8 537 [.. . 6.1 B89 ..ol 4000 0.1 880, 0 hWhH | 870.0 jaeennnen
Belglim............. SR 1 PO 7 Y | N Y A.D ... FII [ 1 PN MO .. 2,6 fevinnes| 426 {iiiiuan
Spain and Pnrmgnl...... BN 40, § . AL B ‘11‘1.3 iV IR, 40,0 G, O LD Whleeennnn
Trancs ...evu., .o 103.2 92,7 718 04,2 TeL aennans . 701 80,9 [ A O
Austria- Hungury . L] oBhL 66,1 1evnnns . 0.1 63,0 62,0 L0 [enisens [N N B0 |.aevannn ermana
B 411 - . 48.0 30,8 3.8 | 87,6 A0 . aesegeen 34,4 as.n 81 Ahd feeveanen
Grecce... [ R 2.0 l...... . LX) | . . PV | DO cenaaes P P
Turkey .. 1.3 [ 5 A 6.0 1,8 Ceevaes 0,0 1.4 1.3 5 I N
Norway . feaas 4.8 4.0 VR 2 SR, 4.7 BT [venes 1.0 0.0 A8 6.1 0.8 Jvvennnna
Russia ... fatereeeeaeeenanas 9.0 G [aevainan 6.0 146 18.9 0.6 {,evannns L6 13,8 8.2 10,0 Hveevaae
Sweden.. . |35 20 B2 [aanenes . 6.7 3.7 2,0 l LN 4.8 B T O P,
L3 B T P Y P [T TP PR PO 8 P ! ...... . S | . hamman 18 PP PO
. AMErTCReeeranssnnnnns ...i8,084. 8 13,800,0 | 868, 8 '!90.0 5,37[‘». 8,480.0 [ 243,77 [ 896.7 ‘5 192,6 3,442,091 214,91 465,22 {i8,000,8 18,2442 | 230,56 424, 4
United SO0 o neerasennneonens (84,8 10755 | 508.8 o, ()98.. LALO | 2887 |11, 0104 16055 | 2140 | 1,785.9 [LA05.A | 2005 oo,
MEeXICO eemae e iaadinsisnnnniennnn 840, 5 11,228.9 R84 || 777,77 10&11 BOG, 4 32,2 1,..11.0 PRI yiI A R4 41, 430 o] 82905
Jen tml and South Americn ... B00.O | BY0LY L. 90,9 6000 | hEDD |, RO.0 | 4h0,0 ) 523,83 78, 115() 0] [0 jeaeevee 85,0
COnad..eeurreennennnn PO cemveend 10,7 10.7 [loesivans 0.8 B8 (Loend] 125 208 floevenane] 110 feuveness 1.4
Australin....... Teeeenniaans eveel  TB,0 4181 83,1 45,61 8111 260,06 5LO | 2082 feearernd 20870} oounenl 2005 Teaean.s 2045
Japan ..., drmtrveeneaeeaas [ 65,0 10,3 43,0 43,3 0, LY 42,5 E 48,0 R P I PP P
; Euthndtea .......... everavene l ........ U P | E [OPRRAN | FPPPEIN NN dereeen PRI PR teeasana
A , PRODUCTION OF LEAD. About three-fourths of the entire output of refined

Lead contents of ores smalted in the United States, lead in the United States is obtained from silver bearing
1894 to 1902.—A considerable part of the value of the | ©res, as appears from the following table. The ores of
total output of silver mines is the value of the lead con- | Missouri, Kansas, Wisconsin, Ilinois, Jowa, Virginin,
tents of their ores. In many cases the value of the lead | and Kentucky are nonargentiferous; all others arve
contained determines whether or not an ore can be | argentiferous.
mined with profit; and, therefore, statistics of lead are
of direct interest in connection with silver.
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TasLe 87.—LEAD CONTENTS OF ORES SMELTED BY THE WORKS IN THE UNITED STATES, BY STATES AND
TERRITORIES: 1894 TO 1902,

[United States Geological Survey, Mineral Resources of the United States,” 1902.]
[Short tons.]

STATE OR TERRITORY. 1902 1001 1000 1809 1898 1807 1800 1805 1894
Total lead contents American ores smelfed....... . _2_8(},15)_7 284, 204 230, 090 285, 578 222, 499 197,406 182,831 170, 383
Colorado 61, 833 74, 260 70, 308 57, 362 40, 676 44, 803 46, 984 50,618
Idnho... R4, 742 79, 654 52,164 059,142 bR, 627 46, 662 31,688 38, 308
Utah..., B3, 914 49, 870 29,987 39,200 40, 587 36,078 81,805 23, 190
Montana . 4,438 8,70 10,227 10, 745 12,980 11,070 9, 802 9,637
New Mexie 1,124 4, 866 5,797 9,123 8,461 3,040 2,973
Novada., 1,260 1,873 3,888 4,714 959 1,173 . 2,588 2,264
Arizena. .. 699 4, 040 8,877 2,994 2,184 1,165 2,063 1,480
%nllgomm . %gg X 881 487 482 383 691 049 478
Tashington.....covvvvecnnnns Careae N - .
Oregnn.gAlnm South Dakota, Texas......ovocoaeenaan 2,181 |f 1,020 562 1,849 638 1,006 881 150
Missouri, Kansns, Wisconsin, Illinois, Towa, Virginin, .
and Kentueky....... e eeeat s nar i aarteaaaaans 79, 415 67,172 |eaenannnn ves b, 444 64,469 b6, 542 51,887 3, 596 46, 800

Worlds production and consumption of lead, 1889 to 1902.—The following table shows the world’s production
and consumption of lead, by countries, from 1889 to 1902;

Tanie 88.—WORLD'S PRODUCTION AND CONSUMPTION OF LEAD: 1889 TO 1902,

fProduetion figures from ' Lead, Copper, Spelter, Tin, Silver, Nickel, Aluminum, and (%uicksilver," compiled by Metallgesellsehaft and Metallurgische Gesell-
sehaft A-Q., Frankfort-on-the-Main, October, 1803, Consumption figures from 1880 and 1802 from “Bummary of the Statistlenl Report of the Metallgesellschaft;”
those for 1593 to 1902 from "l\Ietullgesellsclmft and Metallurgisehae Gosellschaft,” October, 1903.]

[Metrie tons.]

1902 . 1900 1900
COUNTRY Excessof| Excessof Excessof |Excessof ‘| Excessof | Excessof
i ' Produe- | ©on-  |consump- produc- Produe- | Con-  [consump-i produe- Produc.| Con-  |consump-| produe-
tion, sump-  |tion over|tion over Hon sump- | tion over |tion over tion sump- |tion over|tionover
* tion, | produe- |consump- ' tlon. | produe- jconsump- * tion. | produe- {consump-
Jton, iion, tion, tion, tion, tion.
Totaloooooviiiiiiainnana.. ‘ 863,800 | 8h0,026 | 869,226 | 873,700 || £30,000 | 832,721 | 850,000 | 856,279 || 833,400 834,508 | 863,428 862,160
North Ameriea: P -
United States ...ooooooiiiiiinnnnian.. 242,700 | 267,675 2,975 {eoviuenalll 246,600 | 267,801 [ 11,761 |..........J} 261,000 | 264,223 | 13,208
Mexico!l.. . 102,000 |...... PR P PR 102, 000 89,800 |ovevrnnene]eaans saee| 89,300 L1V R
- Canpdo ? 8,000 |...... P 8,900 b N (111 P F 23, 700 19200 |ooeeeniofeeaan.
Lurope; .
Spain ..o e 172,200 |........ O 172,200 || 149,800 {esiirvuensfoneeranens 149,500 || 164,600 |.vivsnnnelonnannnns
Germany.... . 140,800 | 166,287 16,087 |.oooven ]l 128,100 1 166,164 1 82,064 [..e...... 121,600 | 172,855 | 51,440
tiveat Britain . 27,100 | 288,214 | 21,104 [iaeaeeal., 36,600 | 226,002 | 190,002 [.......... 35,000 | 202,855 | 167,865
Italy ool 26,400 28,973 LATR |oevinienns 20,200 | 24,021 |.....ennen 1,679 23,800 | 22,150 |..........
Belginm ... 19, 600 22, 500 3,000 [oovenniens 19,500 20, 900 1,400 |.......... 16,400 48, 000 0,800 Joaauiveens
}«‘mnce.... }?, 388 81, 886 G, BRG e '129,7 8,636 | 66,080 T 17,000 | 94,2541 77,254 {... ..
ITCCCC o v aesnns 16,000 |oueeriii]eennrannann LU0 | 14700 [heouiensd]aeannnnnas| 17,700 8 18,800 |ueernoeee]ennenanuns
Ausirfa-Hungary . 12: i) 21,163 8,003 |ovaevivand|| 12 u2, 877 . 20, 286 7, 586
Russin ......... S P 28, 800 23,800 [.o.oool... R I N ] ceen 20,800 | 20,300
R s B | aobmn [ B R oo I 4 AR
Other European countriesd. . DRS00 200 ot TTUEA00 ] 10800 .| 8800 TABGO | 22000 fueueon
Australin ... T800 |oeaeiiaain]ees venens . 72,800 2, B 72,000
6, 300 6,200 |.oaeiinnns 800 7,800 7,000 ..., Ceenn
- = o - o A AR - '! b hdiataia s— SRS
1809 ) . 1898 . 1897
COUNTRY. Excess of | Excess of Excessof| Excessof Excessof | Excessof
e ' Produe- | Con-  fconsump-| produe- Prodne- | Gon-  |consump-| produe- i p a0, | Con-  [consump-! produc-
R tion, sump- [tion over|tion over tion ‘sump- | tion over] tlon over|} * tion sump- |tlon over|tion over
* tion, produe- |consump-| * tion, produe- [consumyp- * tion, produc- fconsump-
tion, tion, tion, tion, tion. tion.
Totale i e 783,600 | 778,440 | 840,946 | 840,100 | 797,700 | 788,719 | 825,816 [ 880,796 || 702,000 | 709,912 807,418 289, 504
North America; ' T
United States..o.....ooeiuiiiiioe, 197,000 | 216,400 19,406 1.......... 207,800 | 218,628 { 11,828 |..... eooen|| 170,400 1 207,617 | 28,217 |.o........
Mexieol...... 0 86,600 |eeevaiiiiiiaiiaaia, 86, 600 70,600 |oeerverans]nresneannn 70, 600 69,000 4. .oueeniiieiiianaas 69,900
Elm(“,[f)l.gnd&”....... ....................... 8100 |..ueeaaans 8§, 100 16,000 Jovireevnnaforannnnnen 18,000 17,000 J..oennenns vesennmae . 17,000
Spu'in LTy N 162,000 1. ... ..ol 162,900 || 180,500 |aeerenranafirensnnnns 180,600 || 17L700 aveioniiii]ernoanannn 171,700
Germany...... .0 120,200 | 140,869 81, 169 182,700 | 165,872 | 22,672 l.......... 118,900 [ 120,898 | 10,908 |...c.venes
Great Britain , 42,000 | 206,444 [ 163,444 |, .. 0 BO000 [ 212,168 | 162,168 |..........|| 40,000 | 182,834 | 142,884 [..._......
Ttaly ........ 20, 500 22, 036 1,530 |. 24,500 | 20,104 1.......... 4, 806 22,400 | 20,796 |.......... . 1,604
Belglum ... 15,700 20, 700 5,000 |... 19,800 | 20,700 1,400 [...... wensl| 17,0001 20,400 3,400 lowuuenenns
Jgriégec ...... 16, 900 93, 286 76,380 01,423 | 80,623 RIS lg, 888 86,789 | 76,839 TR,
3TECCG.......... TN b NV R R
ﬁﬂﬁgrm-ﬂnngary 25,038 9,488°... . 12,200 |08, 088 B 888 v aennne s
L1 [
Netherlands ........ , 000
Switzerland............ Ceveranane 3, 4l
Other FEuropean countries . 4 L R 2,200 8, 3,700
Australint ... .C..., ... rreaan 68,000 Heianeaa.]in [ 68, 000 60,000 |oveeen...n
All other countriesd..._...... erereeeanan 2,200 6, K00 4,800 |....uun 1,300 8,500

! For production, includes lead contents of the ores exported,

2 For production, the figures comprise the lend obtained from Canada ores in the United States, as well as the Canadian exports of argentiferous lead which
werd not imported i1} 1900, in which year, however, the amount rose to 10,000 tons; for 1901 and 1902 no flgures were obtainable,

# For production, Russin, Seandinavia, and Turkey, .

4 For produetion, such as was not exported to Europe and America has not been taken into account here, The total production of Australia amounted in 1902
ta 50,000; 1001, to 90,000; 1900, to 87,100; 1899, to 87,600; and in 1898, to nhout 67,000 metric tons. The exports of lead from Australia to enstern Asia amounted to
abont 11,700 in 1902, 9,100 in 1901, nnd 12,500 metric tons in 1960,

5 For production, imports from Chile, Peru, East Indin, and Afriea to Burope, aceording to European Trade Statistics,
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TABLE 88.—~WORLD'S PRODUCTION AND CONSUMPTION OF LEAD: 1889 TO 1902—Continued.,
1800 1895 1804
Excess ofj Excess of] Excess of] Excess Of Excess of| Excessof
COUNTRY. Produc. | Con- |consump-| produc- [ poqe | Con- jconsump- produc- || pyqpg. | Con-  jconsump- produc-
tion sump- |tion over|tion over tion sump- |tion over|tion over tion sump- [tion over{tion over
. tion, produc- {consump- . tion. | produe- [consump- . tion, produc- jconsnmp-
tion, tion, tion, tion. tion. tiem,
POt e e e v eae e ceeceaaennens veneno| 677,100 | 675,889 1 286,006 | 287,267 || 638,000 | 656,861 | 808,705 | 284,854 || 621,800 | 620,877 | 289,389 931, 522
North America;
© United States..ovvveivnnncveeaaeanas ..| 168,600 | 179,801 21,801 |.eiiaaiuan 142,300 | 214,459 | 72,180 |.........- 146,400 | 178,413 27,013
Mexicol...... [11:8:1111 ) P, I G3, 300 68,000 |. . 68,000 87,000 |eoveune.
B Conada? . oeneriiaeaciancireenannans 0,000 |cecennnns]anncunannn X , 300 T B O
Burope; :
S%nin.......... ................................. 168,600 || 164,800 |.veucen..- PN 154,500 1 169,300 |......... .
GOrMANY -ceaniarreaseicnnuensn . 8,180 |vnvacarnnn 111,000 | 111,662 652 |, ooienans 101,000 | 100,678 |..
Great Britain ...l - 139,000 |.cuweur...f| 45,500 | 170,180 | 124,680 |..e.eenes 80,700 | 161,847
Italy..... feeeetneraranernaneonenaeens| 20,800 | 20,533 1.......... 267 20,400 [ 19,246 faoeeooo.nt 1,264 19, 600 19,947
Belgium ..ooiiiiii i iiiiiiiieaaean 1,600 Jeaemnnnnss 15,600 { 17,004 1,49 foeeouiiaan 14,100 02,478
France......... ereemeeaiae e 69,576 [.ouivinnns 7,600 | 64,607 | 57,087 |.......... 8, 800 86, 160
Greect .......... O B T W {1 ) PP 14,700 16,800 16, 800 12,700 {eevenvnnn N
Austrie-FHungary ..ooeeivieiinarrneene- 18,814 . 700 18, 442
RUSSIL cveeravcornemcriaianaenne 20, 300 20, 700
Netherlands ........ weenemmaaaararannn , 000 b, 000
Switzerland. ....coooiiiaat. FOTN 2,486 1,412
Other European countriess........... 2,100 1,500
ANStrallad o i iieriniraaernrrnnnranernraan beservernelinnenncase| 80,000 || 88,000 |seeiovnaeofenenann.at 88,000 )| 60,000 [(.....l..lls
All other countriesb .....covieeiveveneanns 12,100 11,800 Lioueernenafloennnennnn 10, 600 10,600 1eeenvennaatlecananns 12, 300
1893 1802 1801
COUNTRY. Excess of [ Excessof Excessof | Excessof Excessof| Exeessof
Produe- Con- |consump-| produc- | pyogue. | Con-  [consump- oroduc- || pyoaue- Con- jeonsump-| produe-
tion. sump- |tionover|tionover ton. sump- |illonover|tionover tion sump- |tionover|tionover
* tion, produe- (consump- ' tion, | produc- [consump- . tion, produe- jeonsump-
tion, tion, tion, tion, tion, tion,
[ 01 7 D ..| 627,600 | 686,732 | 801,761 | 203,620 || 620,200 | 634,580 | 282,035 | 277,605 || 598,800 [ 619,760 | 272,802
North America: ' :
United Btates..... 161,700 | 179,163 27,408 {veencneana 166,200 | 101,728 | 25,828 [.......... 160,800 | 181,842 21,042 foiniiiian
Mexicol seaness 04,000 [ooveemncen]innunen .| 64,000 47,500 1..eeans worfrennacnans| 47,600 80,200 |ievenennas RPN 30, 200
CANAARS coeuriiiriniierrnirsannssnsnns|oresananas T . T | PO ] PO | P o
Turope:
Spain ..... 167,100 tearavarune]. ceevsvene| 167,100 [} 168,800 |.ee...... evenieians 158,800 [ 145,700 |.veoaesn,s penenenes 145, 700
Germany. 95, 000 04,571 |.....inens 409 08,000 | 89,595 feennrenn-n 8,405 95, 000 88,268 [.......... 6,732
Great Britain 36,800 | 178,416 | 142,118 42,800 | 174,974 | 182,174 |..ennnn-n 48,200 | 176,801 | 127,08l |..usveeens
Ttaly .covnsnnn 19, 900 19, 08| 86 22,000 [ 22,78 TBT leeannnnen 18, B0 22, 65% 4,062 fooveininen
.| 12,000 23,088 11,088 10,100 | 18,779 8,679 oeeeuninn 12, 700 19, 834 1B [heevinennn
5 8,800 | 78,646 | 64,75 ].......... 6,700 70, 664 63,904 {.evernerns
¢ 18,800 Louvoversesfrannans , 50¢
Austria-Hungary «cecieeseens L] 9,700 14,011
Russla .ocuaaennn Crueaeraseens wrnnennesst 17,400
Netherlands ..ovvvvecacnen-n 000 0l 000 dereanane 00 5,000 1 ususennann
Switzerland. . oisivenvesvsernasracananslereezannas 1,941 1,041 [euerunsvosttes - 1,922 1,922 1 eeennnnas 1,788 1,788 |ivveennonn
Qther European countriess.... 3,000 1,700 Jeveerennns 1,800 N 2,700 200 [veavnasres 2,000 2, 300 300 [iernssacns
Australint........ Creemenensasuanans eeeees| 68,000 [...... veve|iaesensaes| 08,000 654,000 [4eeneenaaaforunnnnans b4, 000 56,000 |svecsaesssfernronnonn y
All other countries? covaveecnererrerara]ovnnnen . 14,700 14,700 |-eecievens|fennrannns 19,800 | 19,800 |.oeeiii.|. vesoneaad]| 20,800 20,800 lvvennrens
1800 1889
COUNTRY, Excess of | pynocs of Excess of TExcess of
Produc- | Consump- ?‘?(gi“g:}g’r production| Produc- | Consump- %&r]’fuon‘}gr production
tion. tion, roduc. | over con- tion, tion, roduc. | Gver cons
Pa” | sumption. P Gon | sumption.
Total ........ cremeenns FETSR Ceererieeieen beteesmrranaranenny 539,500 669,048 205, 416 235, 808 549, 200 570,199 266, 579 235, 580
North America:
United States..... Ceeeenas e P 129,800 154,823 26,628 |iennacnnnnss 143, 200 167,768 24,568 1.auivrrianes
%Iexigolg ...... eeamreaeienes 22,800 f.iennes PR IO 22,800 27, verrerrrenns|aneann PO 27,500
anada ., . oeeiiieeiaeas R S v eeeennennas P | M, vonslessanenncnaslieresnantirifaanasirianan
- Europe!
Spain.......... et emeaiteiteret it taiaciaaareasere s . 140,800 186,900 |oeverrsnnmpalemaiiiaaiaas 136, 900
GeITNANY <. vereemmraancneeaarannas 18, 668 100, 600 77,820 |oavusennesrs 22, 680
Grent Britadn....coveineannne 47, 600 163, 087 105,487 feaencerrrans
1taly........ PR, [ Cettreneenaeesnnaeea e 177000 19,788 | 0 2,083 |............ 18,200 23, 887 5,087 l.coivaininns
Belgitm. .o e 9800 18,788 10,188 ...l 9,400 9,712 | . 10,312 |oeecnniiinns
FranCe covieerinseesesns R, - 5,400 57,510 B2,110 {oeineasrenas
GEEEOE. .o .o viieerrceminnaseenrissnnanan 14,200 18,800 [ioueeiinncnitnneennses y
ANStrl-ITUDNgATY - cve it 9B00 ) 12,786 B,285 ..., 10, 600 18,276 DTTD fevvnesrnennn
Russi...o.uuen. raamessaakrseenaarennas eemreeae U | R 18, 000
Netherlands. ..o e e renseaa s neeeeeeea] D000 5,000 |..oen....... eeeieann. , 000
LA L03  F  r  L  O |  pr , 400
Other BEuropean countriess,,..... [ 2,000 8, boo
Australind. ... i Cerenan . 40,800 Jovvuniaeneoa]eoannaaaa.- 40,500 85,000 [werursansses
All other countriesb........ooooeenannana.. O O 28, 600 28,600 |voo.. P | 30, 800

1For production, includes lead contents of the ores
% For production, the flgures comprise the lead obta

8 For production, Russia, Seandinavia, and Turkey.

exported.

0 ined from Canada ores in the United States, as well as the Canadian exports of argentiferous lead which
were not Imported till 1900, in which yenr, however, the amount rose to 10,000 tons; for 1901 and 1902 no figures were obtainable,

4 For produetion, such as was not exported to Europe and America has not been taken into account here, The total production of Australia amounted in 1902

to 90,000; 1901, to 80,000; 1900, to 87,100; 1899, to 87

ahout 11,700 in 1602, 9,100 in 1901, and 12,500 metrlc tons in 1900,
b For production, imports from Chile, Peru, Bast Indie, and Africa to Europe, according to European Trade Statistics,

600; and in 1898, to about 87,000 metric tons. The exports of lead from Anstralin to eastern Asia amounted to
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DIAGRAM Vi—PRICES OF SILVER AND LEAD IN THE LONDON MARKET:
1843 TO 872
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DIAGRAM VII—PRICES OF SILVER AND LEAD IN THE LONDON MARKET,
AND LEAD IN THE NEW YORK MARKET: 1873 TO igo=. '
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GOLD AND SILVER.

The foregoing table shows that the United States is
both the largest producer and the largest consumer of
lead. Spain, Germany, Mexico, and Australia, respec-
tively, rank next as producers, while Great Dritain,
Germany, and France follow in this order as con-
sumers. More than one-half of the world’s lead output
is consumed in the lead producing countries, less than
one-half being an article of international commerce.
The largest producer for the world’s market is Spain,
which furnished in 1902 about one-half of the supply;
next after Spain follows Mexico, and the third place is
occupied by Australia. These three countries together
furnish the supply for about nine-tenths of the inter-
national demand for lead. The largest consumer of
imported lead is Great Britain, which in 1902 consumed
more than one-half of the international supply. The
second place is held by France. The two countries
together have imported within late years from two-
thirds to three-fourths of the entive quantity sold in the
world’s market. The United States produces lead for
home consumption only, and imports a comparatively
small proportion for the same purpose; but a consider-
able quantity of lead ores and base bullion is imported
from Mexico and British America, refined in bond, and
reexported. ‘

The following table shows, by years, the share of the
TUnited States in the lead exports of Mexico and British
America. The first column represents the excess of
the product of Mexico and British America over their
consumption, as shown in the preceding table, the quan-
tities being reduced from metrie to short tons. The
second column represents the production of refined lead
in the United States from foreign ores and base bullion,
loss the imports of ore and base bullion from other
countries than the two above named; both quantities
are taken from the estimates of the United States
Geological Survey. ' '

Tasre 89.—Total exports of lead ove and buse bullion from Mexico
and British dmerica, and exporis from those countries to the United
States: 1889 to 1902. '

[United States Geologieal Survey, ** Mineral Resources of the United States,”

1902.]
TOTAL EXIORTS TO THE
EXPORTS, UNITED STATES,
YEAR,
Ier cent
Short tons, ||Short tons. | of total
exports,
122,212 08, 008 80,2
+ 124, 528 108, 281 87.0
120, §89 108, 281 80, 4
104,249 95, 355 015
94, 381 99,706 106.7
95, 704 82,801 86,6
9, 6756 76,910 96,5
79, 675 75,707 96,0
62, 814 59,730 o5, 1
70, 528 65,851 2.7
62, 846 89, 957 76,8
33, 280 28, 862 7.7
24, 76 18,124 8.7
30, 806 26,570 87.7
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The preceding table shows that the United States
received about nine-tenths of the exports from Mexico
and British America. In 1898 the lead product smelted
in the United States from Mexican and Canadian ores
exceeded the total exports from those countries; this
is explained by the fact that a portion of the ore smelted
during that year had been exported during the year
previous. ‘

LPrices of silver and lead.~—Diagram V shows the
anmual fluctuations of the commercial ratio of gold to
silver since the beginning of the eighteenth century.
The fluctuations in the price of an ounce of standard
silver, ,925 fine, in the London market in 1901 and
1902 are shown in the following statement:®

Prices of silver in London by months: 1902 and 1901,

1002 | 1901
L]
. d.
JODUALY tirenutriaaeinenacanrenssrennicnnneresssarsscasrunnanes 25,09 28,98
February . 26, 42 28,14
March 25,01 27,94
CApril. 24,82 27,30
May.. 23,70 | 27.4p
Juna . 24,17 27,42
THLY ¢t e ceee e ere e et e arae e mam e e e b a g ebe e eene 20,38 | 26,96
7 T 2,23 26,04
18] 110 L) 23,88 26,90
[0 < 23,40 20, 61
Navember, .. e ttaseertataarranaatraaean 22,69 940,00
B DOl (1) Y s 22,21 25,44

Diagrams VI and VII show the fluctuations of the
prices of silver and lead for two periods of equal length
divided by the year 1873, when silver began to decline
in value. Diagram VI shows the prices in the London
market of an ounce of fine silver and of a unit of 20
pounds of lead. Diagram VII shows the London prices
of silver and lead and the New York price of lead since
1878, .
An examination of the diagrams shows that the prices
of lead and silver move in different divections: though
the bulk of silver as well as of lead in the United States
is smaelted from ores where both metals occur together,
yot their price movements in the United States show no
similarity; on the other hand, the movements of the
London and the New York price of Jead are approxi-
mately parallel,

Tables 90 and 91 are detailed summaries of the sta-
tistics for gold and silver mines for 1902, the former
for producing mines, the latter for mines at which the
work was only development.

DESCRIPTIVE.
The production of gold and silver antedates the dawn
of written history, The search for the precious metals

prompted the discovery of new continents and stimu-
lated the efforts of the alchémists, thus indirectly lead-

1« Comparative Statistics of Lead, Copper, Spelter, Tin, Silver,
Nickel, Aluminum, and Quicksilver,”’ compiled by Metallgesell-
schaft and Metallurgische Gesellachaft, A.-G., Frankfort-on-the-
Main, October, 1908,
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ing to the development of scientific chemistry. Yet it
‘is only since the beginning of gold mining in English-
speaking countries, at about the middle of the nine-
teenth century, that any progress in mining methods
can be recorded. And even to-day, notwithstanding
the technical advance of the last half century, mining
methods of primitive man can be observed in actual
operation in some parts of the United States.

Placer mines.—The earliest form of gold mining is
the working of alluvial mines or “placers,” where the
gold has been reduced by the operation of the forces of
nature to fine dust mixed with gravel. The work left
for the miner is to separate by washing the particles of
gold from the surrounding mass of sand and gravel.
The final product of the mine is gold,

The pioneers of gold mining in the United States had
no experience to guide them but that of the Latin-
American countries. The results accomplished by the
Spaniards were extremely meager, Mr, T. Wain-
Morgan Draper, writing in the Engineering and Min-
ing Journal concerning the gold deposits in Ecuador
and Colombia, cites the example of one property which
was worked extensively with numerous slaves for over
one hundred years. A careful examination and meas-
urement of the work accomplished shows that half a
dozen 4-inch *‘giants” would do as much in one year’s
time. No such results could be accomplished by the
Spaniards with their tiny reservoirs, which, when filled
with rain water, were turned loose to wash the gravel
down’a rock sluice.* During the canvass of 1908 there
was found in Arizona a placer field of 7,000 acres,
divided into numerous claims, worked by Mexicans,
where not only was all work done by hand, but even the
water was packed or hauled from a distance of 6 or 8
miles.

"The beginning of gold mining in the United States
dates back to the first quarter of the nineteenth century,
when some placer mining was done in North Carolina
and Georgia. The settlers worked at odd moments
singly or in small gangs, giving to mining such time as
they could spare from other occupations. The work-
ings were largely executed by slave labor and were con-
fined chiefly to surface mining.

The gold pan, the long tom, the rocker, and the pick
and shovel constituted the miner’s outfit. These sim-
ple methods still survive wherever placers are worked
by miners with practically no capital and without hired
labor. It may be fairly estimated that most of the
placer gold mined in the Western states and Alaska is
produced in this time honored fashion, The following
extract, descriptive of placer mining as it was con-
ducted in Alaska as late as 1900, is quoted from an
official report:®

! Report of the Director of the Mint on th» Production of the
Precious Metals, 1894, pages 226 to 229,
% Tbid., 1900, page 62.

The mining on the beach is the simplest operation possible, a
rocker being all that is required in addition to a shovel and & pick
and a good, strong back. The dirt is shoveled up and thrown
onto a coarse screen, which removes the larger stones and trash,
the latter derived from the driftwood, etc., from the gea. The
fine dirt passes over a series of riffles, which aresmall obstructions,
and is finally washed off, leaving the heavy gold. In some cases
the tailings pass over a small piece of carpet or burlap, in other
cages an amalgamated silver plate is used; but in each case the
object ig the same, viz, to catch the fine gold. The heavy particles
of gold are caught in the riffles, while the fine either amalgamates
oris retained by the carpet, while the lighter material or tailings
is washed away.

Soon after the discovery of gold in California, how-
ever, the inventive genius of the American miner de-
vised a simple but effective way of working placer
mines. The first hydraulic apparatus for working
placer mines was introduced in the spring of 1852 by a
miner, whose name is not remembered, at his claim at

Yankee Jim, Placer county, California.

This machine was very simple. From a small ditch on the hill-
gide a flume was Dbuilt toward the ravine, where the mine was
opened. The flume gained height above the ground as the ravine
was approached, until finally a “*head,” or vertical height, of 40
fect was reached. At this point the water was discharged into o
barrel, from the bottom of which depended a hose, about 6 inches
in diameter, made of common cowhide, and ending in a tin tube
about 4 feet long, the latter tapering down to a final opening or
nozzle of 1inch. This was the first hydraulic apparatus in Cali-
fornia, simple in design, dwarfish in size, yet destined to grow out
of its ingignificance into a giant powerful enough to move moun-
tains from their foundations. The news spread among the miners,
the wonderful practicability of the new invention was at once ac-
knowledged, and, wherever circumstances permitted, a ‘* hydrau-
lic,’”’ the name adopted for the novel apparatus, was rigged.?

The original idea was much improved upon in the
course of time, and the hydraulic method proved a
great labor saver, as compared with the primitive pan,
rocker, and sluice. The decline of hydraulic mining
within the last twenty years is the outcome of a long
conflict hetween the farming and mining interests in
California, which has resulted in the débris legislation
for the protection of navigable rivers and farming
lands. Hydraulic mining requires great space for
dumping the masses of earth which are removed from
their original position. Formerly, after a bank had
been broken up and the gold washed out, the easiest
way to get rid of the “ tailings” was to discharge them
into the nearest stream, With the extension of hydrau-
lic mining the rivers were soon overfilled with débris,
which settled in their beds and was deposited all along
their course, causing considerable damage to abutting
farm lands. An act of Congress was passed in 1893
which requires débris or tailings of all mines operating
in the drainage basins of the Sacramento and San Joa-
quin rivers to be impounded behind dams or other re-
straining works, This restricts the outpuat, as not
nearly as much gravel can be washed in a given time
with a given quantity of water as when the débris

#Tenth Censug, Vol, XIII, Report on Precious Metals, page 187,
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passed away and took care of itself without having to
be impounded.

When the first surface diggings were exhausted,
attention was turned to deep lying auriferous gravels
which are overlaid by a capping of volcanic rock or by
a deep stratum of barven gravel. These mines are
worked by drifting.

The ** drifting”’ process consists in running long tunnels under
the lava-capped divides and tapping the ancient river channels,
receiving only the lower and richér stratum of gravel and then
washing it, or, if cemented, crughing it under light stamps. In
gome places shafts 70 or 80 feet deep are sunk, and the lower
gravel near bed rock is breasted out, hoisted, and washed. The
larger drift mines are nsually opened by tunnels.!

A guarter of a century ago the gravel was shoveled
into hand cars and wheeled out to the mouth of the
tunnel.? Since that time the larger drift mines in fol-
lowing the gravel channel have continued to extend
their tunnels until they ave miles in length.

To-day the gravel is removed by trains of cars oparated by com-
pressed air or electricity, the power being generated by the water
flowing from the tunnels. The tunnels and drifts arve lighted by
electricity. A material saving in cost is made by the use of these
compressed air or electric power plants. The loaded cars run out
on the grade, and the power is used for hanling them bhack to the
breasts at or near the foot of the tunnel. The natural drainage

ol the mines furnishes the power for haulage, lighting, and
ventilating,?

The latest invention, one which promises to revolu-
tionize the conditions of placer mining, is the dredge. It
originated in New Zealand toward the end of the eighties,
and after o few years' successful operation in that coun-
try was introduced in the United States and is fast
gaining ground here. The great advantage of the
dredge is that it is not dependent upon a large supply
of water, but may be operated miles away from any
stream, in the midst of orchard lands. No ditches or
reservoirs are necessary, nor need there be a grade or
fall for dump. Ground which has lacked suitable fall
or water supply may now be mined by means of dredges.
The working of these machines is thus described by
Mzr. Charles G. Yale in a report to the Director of the
Mint on gold mining in California:

A pit or hole iy dug at any likely point, in which is built or
launched a hull or scow, on which the dredging machinery is
placed. The ordinary surface water soon floats the dredge, which
then commences operations. The great endless-chain buckets
elevate the gravel and earth, which pass through ““grizzlies’ to
separate the rocks and stones and earth. The rocks are carried by
elevating apparatus far to the rear of the dredge, while the aurif-
cerous material passes through the gold-saving appliances, and the
tailings or refuse pass out over the stream. The dredge keeps cut-
ting anew basin for itself to float in as it digs away the bank ahead
of it. Of couzse, the orchard soon disappears under this system,

but the underlying gold in the gravel is worth far more than the
trees and their product.*

'Report of the Director of the Mint on the Production of the
Precious Metals, 1901, pages 90, 91.

*Tenth Census, Vol. XIII, Report on Precious Metals, page 208,

*Report of the Director of the Mint on the Production of the
Precious Metals, 1901, page 91.

% Ibid., 1899, page 87.

The drawing on Plate I shows a California gold dredge
which is driven by clectric power and raises 150 cubic
yards per hour from a depth of 80 feet below water
level. The cost of such a machine is from $50,000 to
$75,000, which places it beyond the reach of the small
placer miner. Large tracts of auriferous ground here-
tofore lying idle have been bought up to be operated
by dredging.®

Deep mines (See Plates IT and ITI),—Quartz or deep
wining developed naturally from alluvial or placer min-
ing., When the deposits in the beds of the streams ov
higher up the flanks of the hill were exhansted, the miners
followed the lines of the mineral yielding goldand finally
came to the mother veins, The beginning of quartz min-
ing also belongs to the Spanish and Portuguese period in
the history of this continent. At first the method was
merely an adaptation of the processes of alluvial mining.
The gold deposit was Iaid bare by an open cut and
worked as nearly as possible like a placer mine. The
following description of one of these open mines is
guoted from an account of a visit made by Mr. Daw-
son, secretary of the United States legation at Brazil,
to the gold mining region of the state of Minas Geraes:

In Brauil these (the veing) are often of friable material, which can
eagily bo pulverized with the aid of running water, and the
country rock on either side of the vein is also frequently of the
game character, Where such veing were found, we encountered
the ancient open mines that are so characteristic of Brazilian gold
mining. Ibis evident that the old miners knew nothing of the
underground mining, and, except in rave instances, their excava-
tiong are open to the top. These great gullies were made with the
assistance of running water brought from considerable distances
in canalg carried along a high level of the mountain flank. The
water was conducted to the point where the lower ouferop of the
vein began, and as it flowed, with the aid of a pick and shovel,
the ore and surrounding material were cub away. Thisprocess was
continned backward up the hill until the gully became so deep
that the débris was wnmanageable. The extent of some of thege
excavations i3 enormous. One at Sfo Jodo da Chapada, a few
miles south of Diamantina, is 150 feet deep, 1,000 feet wide, and
2,000 feet long.

The mass of material washed down was concentrated in the
radest eonceivable manner. Xyen the use of the sluice was not
understood, and in its place the gravel was given its first wash in
a “canoa.’”’ This is merely a level secilon of the canal in which
the gravel and débris is carried down. The water is allowed to

- fall into this level space over & lip a few inches high, and a work-
man stirg with a sort of rake the gravel at that point. Below the
“canoa’ there ig an inclined plane covered with hides laid with
the hair up in order to catch the gold that does not sink to the bot-
tom, In-addition to the loss of gold inevitable with such a system
of washing, the miners labored under the disadvantage of being
liable to loge their vein by the falling in of the gide rock. And

‘not only did they lose the clue, but it is lost forever. Many of
these old mines are undoubtedly still rich, but the veins are so
covered up by the débris that their outcrops can not be found and
traced. An interesting feature of the larger hillside mines are the
“mondeas,”’ rectangular masonry reservoirs, 50 to 80 feet square and
10 to 20 feet deep, made to catech and hold material washed down
by the canal until it could be conveniently worked. They were
necessary where the amount of water was large. In the few
instances where the old miners exploited veins for which no

§ Report of the Director of the Mint on the Production of the
i Precions Metals, 1901, pages 91 and 92.
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water was available, they simply dug a hole, open to the sky,
cal‘\rying out the mineral and earth upon the heads of slaves.!

Another writer says of their methods of quartz
mining:

Quartz mines were only touched where they were found
extremely rich, or in a state of decomposition that rendered them
easily worked, Explosives were too expensive and difficult to
obtain. The mode of working hard quartz was to heat it with
fires and then pour cold water upon it, erack it, pry out the pieces,
powder it up by hand, and then wash it.?

Gold mining in this primitive fashion was po:;smle
only with cheap slave labor. «Not the slightest im-
provement or advance was made as the years went by,”
says another observer. ¢The ruins of an abandoned
working in Minas Geraes resemble exactly those of
the Old World—in Spain, for example, which was to
Rome and Carthage what California is to us to-day.”*
The same is true of the silver mines of Pern and
Bolivia. ¢ Until a short time ago all ores and all the
water had to be carried from the mines on the backs of
the workmen in leather bags.”*

It goes without saying that the absence of mechan-
ical apparatus for hoisting and pumping did not permit
of vein mining except at very shallow depths.

In the United States the pioneer state in vein mining
was (reorgia, where a few deep mines were operated in
the first half of the nineteenth century. The first min-
ers naturally followed the methods which were in vogue
in the Latin-American countries, whose experience ex-
tended over nearly three centuries. It is learned from
a recent description that as late as the cloge of the
nineteenth century a specimen of an open mine not
very different from its Brazilian prototype was in
actual operation in Georgia.

Where saprolite deposits are being worked by open cut, pipe
lines are run from the water supply to the reservoirs or to hy-
dranlic giants in the cuts, While the reservoir is being filled from
the pumphouse, men are set to work in the open cut, with picks,
to dig out the solt auriferous saprolite, and to break up any large
masses of quartz that may be encountered, leaving the material
where the waters will have free access to it. One of their number
then goes up to the reservoir and opens the gate, when the water
pours out in torrents down over the loosened saprolite, mixing
with. it till it forma a thick, slimy mud of the consistency of fresh
mortar. This is gradually thinned down by the rushing waters,
and ig carried, with the angular blocks of quartz and harder sap-
rolite, through the flume to the mill, The water, heavily charged
with solid matter, rushes down the flume, through the sluices, and
into the ore bin in the mill, where it deposits the coarser material,
such as sand and blocks of saprolite and quartz, while the muddy
water, containing a large part of the gold, passes through the racks,
out of the mill, and into the nearest stream. The material which
hag been left in the ore bin ig fed, by hand, into the stamp mill,
and the gold iy caught on the amalgamated copper plates, which
vary in length from 4 to 12 feet. Short riffle boxes, containing
mercury, are placed in connection with these plates, at their lower

1 Report of the Director of the Mint on the Productlon of the
Precious Metals, 1898, page 180

2Thid., 1894, page 211.

3T bid., 1901 pages 253, 254.

‘Ibld 1894, page B2.

end, to catch such of the gold as may pass, with the tailings, over

" the plates; though it is known to be true that gold coated by lumo-

nite (“‘rusty gold’’) will not amalgamate, and sach of it as is not
caught by the riffles must be lost.

One ean not repress agtonishment that so wasteful a system could
have been in use for so long a time, especially as the orves are, for
the most part, of low grade, though it is argued in its favor that
this method of mining the saprolites carries with it the minimum
of expense. While some of the gold, liberated Dby the disintegra-
tion of the aunriferous saprolite by the waters, is caught up by the
riffles in the sluices, and some finds lodgment in the ore pile in
the mill house, still it is said, and is currently believed, that from
25 to 50 per cent of it is lost, being held by the solid matter in the
gwiftly running waters, eventually passing through the racks of the
ore bin and out of the mill house before it is deposited. Iam
reliably informed that gold passing through the Preacher mill in
this way is found all along the bed of the Tanyard branch, from the
mill to the creek, a distance of 1 mile.®

In the early days of quartz mining in the United
States the veins were worked to shallow'depths only.
In New Mexico about fmty years ago powder was
practically unknown in mining, and the veins could not
be worked for more than 50 feet in depth.! Water was
another source of trouble. Mines were operated by men
of small means, capital was gcarce, hand pumps only
could be afforded, and when the column of water in the
pump hecame too heavy to be lifted by hand, shafts
with a good average grade of ore had to be abandoned.
A recent example of this character is cited in the Report
of the Greolo,glcal Survey of Georgin, where but a few
years ago a mine was abandoned upon reaching the
depth of 800 feet, 80 feet below water level, becanse
the operators had to lift with a hand pump an 80-foot
column of water in order to keep the shaft free.
At the time work ceased the ore was yiclding $25 per
ton.” The progress in the course of the last half cen-
tury consisted in the introduction of more powerful
hoisting and pumping machinery, in the invention of
power drills and more effective explosives, in the con-
struction of extensive tunnels for draining the mines,
and lately in the application of electric power,

The evolution of mining methods and machinery is
best exemplified by the history of the famons Comstock
lode in Nevada. The greatest depth reached after
more than twenty years of operation was 3,300 feet.
In 1886 work in the lower levels had to be abandoned
because of the overpowering flow of water. An in-
structive descrlptlon of the powerful pumping plants
which were in use at that time is given by Mr. R. K.
Colcord, assayer of the United States Mint at Carson
City, Nevada:?®

The pump of the Union shaft works at the north end of the loda,
Still there was what is generally known as a direct-acting double
line of Cornish pumps with 10-foot stroke, driven by a compound

SA Preliminary Report on a Part of the Gold Deposits in Georgia,
by W. 8, Yeates, state geologist, pages 815 to 317.

SReport of the Director of the Mint on the Production of the
Precious Metals, 1885, page 168.

" Gteological Survey of Georgia, page 853.

8 Report of the Director of the Mint on the Production of the
Precmus Metals, 1901, pages 162 to 166.
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engine within inclined cylinders and inverted walking beam.
The initial cylinder is 64 inches in diameter, with 6 foot 9 inch
stroke, and the low-pressure cylinder is 100 inches in diameter,
with 8 foot 8 inch stroke. The fly wheel is 86 feet in diameter
and weighs 208,700 pounds. The wrought-iron walking beam is
22 feet long and weighs 288,610 pounds.

The pump rod is 18 by 18 inch Oregon pine, 2,618 feet in length,
and its total weight in motion was 1,620,500 pounds; capacity sbout
750 gallons per minute to a height of 1,180 feet. This pump was
started in 1880 and did good work, but was very expensive in its
operation. The whole plant complete cost over $1,000,000.

The Yellow Jacket mine, Gold Hill, had a double line of 1d-inch
pumps with 10-foot stroke, driven by a horizontal compound
engine with donble box castings, 64 feet long for the bedplate.
The initial eylinder was 81 inches in diameter, with 12-foot stroke,
and thelow pressure 62 inches in diameter, with 12-foot stroke. The
pumap rod waa 3,055 feet long and weighs, when in motion, 1,510,400
pounds, Its greatest capacity was raising 750 gallons of water
1, 516 feet per minute. :

The pumps of the combinatioh shaft of the Chollar-Norcrogs-
Savage mining companies, 3,200 feet deep, consisted of a 14-inch
Cornish pump and a hydraulic pumping plant, the first on the
Comstock, Thig was operated by waterpower furnished Ly the
Virginia and Gold Hill Water Company and digcharged into the
Sutro Tunnel. About the time deepest mining was discontinued
and the mines allowed to fill and become permanently submerged,
which was in October, 1886, this hydraulic system was lfting
2,138 gallons per'minute a distance of 1,620 feet to the tunnel level,
The total cost of this pumping arrangement was over $1,000,000,

At the date mentioned that hydraulic pump had all the water it
could possibly handle. The Hale and Norcross 8,200-foot lavel
had come to a connection with the combination shait, also the
Savage and the Chollar, was drifting south from the shaft on the
same level. But the Chollar, drifting toward the already sub-
merged mines of Gold Hill, encountered a constant increase of
water—more than the hydraulic pump could manage, The water
gained upon the shaftmen, and the result was that as no increase
of pump power was feagible all had to submit to the inevitable and
allow the hot water to have full submerging sway henceforth.

-Recent improvements in electrical engineering and
reduction processes have led to the resumption of min-
ing on the levels which had been submerged for many
vears. Says Mr. Colcord:

The ponderous and powerful hoisting and pumping steam
machinery plants of the chief mining companies, originally costing
$500,000, §750,000, or more apiece, have become dismantled, and
electrie, up-to-date machinery of greater power and efliciency iy
being aubstitated and installed in their place at comparatively a
mere trifleoftheiroriginalcost. Forinstance, theelectric-hoist plant
of the Union Consolidated mine cost only about $10,000; Yellow
Jacket and Belcher, $12,000 each; and that atthe C and C shaft of
the Consolidated California and Virginia, the most productive
mine of the lode, $16,000. The cost of power furnighed, as per con-
tract with the Truckee River General Electric Company, is $7 per
horsepower, based upon a . continuous service and a two-minute
peak load. In cases of such continuous service this shows an actual
saving of 66 per cent, That is, the former rate for steam power
wasg never less than $21 per horsepower.

Technical progress has been facilitated by modern
methods of business organization. The pumping asso-
ciation formed for the purpose of pumping the water
trom the mines of the Leadville basin may be cited by

-way of illustration,

This association includes nearly all the leasing companies, as well
ag the owners of territory embraced in the Leadville basin. Al
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mines operating within the association territory hear the cost of
pumping in proportion to their output, based on net smelter re-
furns less cost of hauling, By means of counters on these pumps
the amount pumped is computed in gallons and charged to the asso-
ciation at the rate of 10 cents per 1,000 gallons. Those mines which
punmp are credited with the amount of water they have raised.
Taking - the entire district, investigation shows that the flow of
water which must be handled is not less than 15,000,000 gallons a
day. Comparing this amount of water with the average daily ton~
nage of the district for the past year, we find that 28.6 tons of water
are raised for every ton of ore raised, Carefu! estimates of the cost
of pumping have been compiled and show that it costs 4 cents to
pump each ton of water to the surface. Hence, the cost of pump-
ing referred to the ore makes a charge of $1.14 per ton extracted.?

Lieduction qf ores.—The extraction of the metals
from the ore was in the early period not differentiated
from mining. The most natural method which sug-
gested itself to the human mind for dealing with the
gold bearing rock was to reduce it to the same state in
which the alluvial gold deposits were found and to sepa-
rate the disseminated particles 6f gold from the pulver-
ized mass by the familiar method of washing. These
primitive methods ave still practiced in the uplands of
Mexico. Mr. Robert Hill, an American engineer, who
examined some of the auriferous deposits in the state of
Sonora, thus relates his observations in a village some
60 miles distant from a railroad station:

From the adjacent hills the quartz ore was brought in sacks on
burros, This was placed upon a flat stone and pulverized with
large round bowlders by small boys, this being apparently the first
progenitor of the modern stamp mill. The pulverized material
was then placed in a primitive arragtra, ground for thirty days by
a perambulating burro, and amalgamated. This industry, so the
urbane proprietor informed me, had been carried on by himself
and ancestors for many generations, and from the ruing of the
arrastras in the neighborhood and local tradition there is little
doubt that gold has been mined here in a primitive fashion since
the flrst invasion of Sonora by the Spaniards, in 1530, and probably
prior to that time by the people who previously inhabited it. From
this place onward we found the country inhabited entirely by the
peasant class, whose only means of lvelihood was to proceed to
the hills when in need and procure a little gold with which to
purchase the commodities of life.?

Amalgamation was the most important discovery
inherited by the American miner from his predecessors.
Survivals of the most primitive methods of reduction
were recorded by the present census of mines and
quarries. In a few cases the ore was crushed in ordi-
nary mortars. At onemine in Maryland the ove, after
being crushed in a mortar, was smelted in the neighbor-
ing blacksmith shop. :

A type of mill generally used in the West in the
early days of quartz mining was the Mexican arrastra.
As late as 1880 arrastras still outnumbered the stamp
mills.?

'The arrastra in ite simplest form consists of a circular bed of rock
from 6 to 10 feet in diameter, with walls of vertical planks, having

! Report of the Director of the Minf on the Production of the
Precious Metals, 1900, page 118,

2 The Engineering and Mining Journal, June 25, 1902,

8 Tenth (%ensus, Vol. XIII, Report on Precious Metals, pages
282, 283, _
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an upright pivoted post in the center, from which extend 2 or 4
horizontal arms, Stone drags, weighing usually from 200 to 1,000
pounds each, are attached by ropes or chaing to the extremities of
the arms, and are slowly drawn around by the rotation of the latter,
The depth is usually between 18 and 80 inches. The pavement
and drags are of the hardest rock conveniently obtainable. * * %
One man per shift can take care of two arrastras. Some waterpower
arrastras working on tailings are so arranged that the only attend-
ance needed is in feeding and discharging them, so that practically
the labor required is less than.the constant work of one man. Con-
tinuous arrastras receive no attention other than that demanded
for repairs. The smaller arrastras are worked Dby a single mule or
horse. When waterpower ig obtainable, a small overshot hurdy-
gurdy, or turbine wheel, is employed. ’

The capacity of an arrastra does not exceed 4 tons
per day of twenty-four hours, and usually varies from
1 to 2 tons. . A crude arrastra operated by mule power
can be built for $150, which places it within the means
of miners with but small capital. The owner often does
all the work:. -

Wooden stamp mills of avery crude type were also
known to the Spanish-American miners. A quaint
specimen of a homemade stamp mill, fairly represent-
ative of its Spanish prototype, was seen at work a few
years ago in Georgia. The mine and the mill were

~worked a few months in the year by the owner, with
the aid of his aged mother. .

The son packed selected ore in a bag on his back to a rude
will a quarter of a mile from the shafts and emptied it into a nail
keg. The mother fed the mill with a shingle. Working thus
from sunrise to sunset they eked out a living, never making less
than $1 aday apiece. Thestamp mill hag been accepted by all who
have seen it ag the firgt of its kind. A 10-foot overshot water
wheel, with axis elongated at one side, set in propped posts, con-
stitutes the motor. Three spindles, roughly hewn, are shod with
radially arranged and overlapping bands of iron (pieces of a wheel
tire) bound by a ring, These are the stamps. The mortar con-
gists of the remnant of the shoe material. Flat iron plugs, bent at
the end, are so arranged in the axis that when it revolves these
plugs catch, lift, and drop each notched spindle at different inter-
vals. The screen of the mortar chamber is a piece of iron stove-
pipe rolled out and punctured with nail holes. A combination
sluice box does the rest.? :

This mill was imitated by other miners in the same
and neighboring counties. The cost of construction of
a first-class mill of this type did not exceed $100.
From the wooden mill, by gradual improvement, the
present iron stamp mill, with steel shoes and mortars,
was developed. The modern stamp milling process is
described as follows: s

Gold stamp milling is that particular process in which a heavy
cylindrical body is made to fall upon the ore in such a manner as
to crush it, and thereby facilitate & separation between the gold
and the valueless minerals by which the gold is incased. The
latter weigh less than the former, and are removed by the aid of
water. The gold is then collected through the agency of mereury,
with which it readily forms an alloy or amalgam. From this
combination it is finally extracted by the distillation or retorting
of the mercury. The mechanism of the stamp acts on principles
similar to those underlying the crudest devices used by man. It
may be likened to a hammer, of which the shoe is the hammer

28;,1‘333& Census, Vol. XIIT, Report on Precious Metaly, pages

* A Preliminary Report on a Part of the Gold Deposits of Georgia,
pages 68, 69.

head, the stamp stem is the handle, and the die is the anvil. The
ore itself hag been compared to a nut struck by a hammer, whose
blow has separated the valueless shell (the quartz) from the val-
uable kernel (the gold). Water covers the die and the ore lying
upon it. The blow of the falling stamp not only crushes the cre,
but also causes a violent pulsation of the water. That pulsation
becomes converted into an irregular splash against the sides of the
mortar. The latter has an opening in front, through which the
water iy discharged, carrying with it the crushed ore. This,

called the “pulp,” spreads itself over tables placed on an incline, -

which are lined with a metal, usually copper, having an amalga-
mated surface, such as will arrest the particles of gold and at the
game time permit the grains of quartz and other valueless material
to pass over it and out of the mill.?

‘With the further progress of gold mining a peint was
reached where the stamp mill was found inadequate.
After the gold bearing veins had been worked to a cer-
tain depth, usually & few hundred feet below the sur-
face, the gold would cease to be ‘“fres milling” and,
because of the lack of those changes which are due to
the penetration of water from the surface, would be-
come ‘‘refractory,” that is, locked up in union with
iron pyrite and other materials, so that it would not
amalgamate with quicksilver.* Many mines were
abandoned when the free milling ores gave out. In
Gilpin county, Colo., this condition was met with very
early in its mining history, at levels varying from 100
to 200 feet.

The mills which had previously been extracting from 60 per
cent to 70 per cent of the gold contents gradually commenced to
return only 50 per cent, 40 per cent, and then 30 per cent. None
but the richest ore would now pay; the mills swallowed up two-
thirds of the yield which should have rewarded the miner's toil;
some of the mines were forced to shut down, while others had to
confine their development to the narrower, richer portions of the
lodes. * * #* At this juncture a small smelting establishment
was erected in the district, and the metallurgist came to the rescue
of the baffled millman.?

The problem was not fully solved, however, until the
eighties, when the process of concentration was intro-
duced. Only rich ores could bear the expense of
shipment to distant smelters. As a result, low-grade
refractory ores which could not be treated by amalga-
mation were thrown away., The new process of concen-
tration, which reduced the volume of ore to be shipped
and treated, was tantamount to a discovery of new gold
mines. $

An illustration of a modern stamp mill, equipped
with a concentrator, is shown on Plate 1V.

The following description of this process is condensed
from the report of the Colorado bureau of mines:

The system of ore dressing known as concentration is one of the
most important of all processes applied to the treatment of ores
carrying low values in gold, silver, lead, and copper. There is
probably no other line of ore dressing so universally used. Not-
withstanding the new devices introduced, all are in line with the
early and original designs, differing only in the manner of applica-
tion of principles involved. The theory of concentration is hased

8 Stamp Milling of Gold Ores, by T. A. Rickard, pages 1, 2.
4 Report of the Director of the Mint, 10.1: ‘“The ¥uture of the

Gold Supply,” by N. 8. Shaler, of Harvard University, from the

International Monthly, November, 1901,
5Stamp Milling of Gold Ores, pages 12 and 14.
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upon the variable specific gravity of the different minerals. Its
applieation is to separate the various metaly, colleet those having
value, and reject the remainder. A large proportion of the con-
centrates marketed are derived from the stamp-mill tailings,
When the value in tailings is in form of pyrite, chalcopyrite,
and galena, with gold and silver associated, the ore passes direct
from the plates to different patterns of oscillating, or humping,
tables, and the separation made, Where the hase minerals oecur
in comparatively large erystals the stamp battery is often preceded
by erusher, volls, sizing sereens, and havtz jigs, the jigs yielding o
coarse concentrate, and the tailings from jigs being recrushed in
battery over the plates and tables.!

The problem of an economical process for the treat-
ment of low-grade ores for many years tempted the
inventive spirit of mining men. Many processes were
devised only to he rejected by experience. The *“proc-
ess man” hecame the object of cheap ridicule even in
official publications. It was, howoever, owing to the
eflorts of one of the multitude of these “process men”
that the cyaniding process was invented, which gave to
the world the wealth of South African gold. At first
the new process was met with distrust by practieal
mining men, but its demonstrated suecess overcame the
doubts of the skeptics. Immense dumps of low-grade
ore aud tailings which had been acctmulating since the
beginning of mining operations were taken up and
reduced by the new process.

1t is estimated hy Professor Munroe that in 1002 gold

to the value of $8,000,000 was produced by the cyanid-
ing process in the United States. This vepresents an
addition of 13 per cont to the productivity of deep
gold mines.

Improvement in the processes of extracting the
metals from the ore is & potent factor in the develop-
ment of mining. By the old amalgamation process not
more than 70 per cent, and usually not more than 60
per cent, of the gold contents of the ore was saved.
With the aid of modern processes more than H0 per
cent of the assay contents can be recovered. .

General industrial conditions.—The development of
the railway system with consequent reduction in freight
rates has greatly stimulated the growth of gold and sil-
ver mining. When mining operations first commenced
in Arizona, some mines were 300 miles away from the
nearest railroad, and machinery and supplies were
brought in by mule teams.® Twenty years ago no
mine could be worked there which produced ore worth
less than $150 per ton.’ In some mining districts of
Colorado, as late as fifteen years ago, before they were
reached by railways, all ores were subject to freight
charges, varying from $50 to $100 per ton. These con-
ditions are now largely a thing of the past. To-day,
all important mining caraps are crossed by spurs and
switches connecting the principal mines with the wain
railway line. This means a saving of many dollars per
ton on all ores shipped, besides a saving on coal and
other mine supplies. “The decrease of the average value

! Report of the State Bureau of Mines of Colorado, 1897, pages
134 and 185,

2R}3port of the Director of the Mint on the Production of the
Precious Metals, 1901, page 72.
#1bid., 1884, page 56,
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of the ore per ton has heen noted on a preceding page.
In the light of present statistics the following quotation
from a report published twenty years ago on silver
mining in California is instruetive:

Only ores worth from $100 to $200 are gent to mills. Richier
ores are sold in San Francisco or elsewhere, while the low-grade
ores are dumped.  Dumps'are covered with o large quantity of ore,

the greater portion of which is low grade, averaging from $40 to
$H60 to the ton.t

Silver ores averaging from $40 to $60 to the ton are
to-day considered exceptionally rich. '

The decline in the average grade of ore mined and
treated must not be mistaken for an indieation of what
the economists eall “ diminishing returns.”  The dump-
ing of a portion of the ore after it has been raised from
the mine increases the average cost of mining per ton
of ore treated. Since it has become possible to treat
low-grade oves which formerly had to be thrown away,
the returns have inereased in proportion to the expense
per ton of ore actually raised, there being no additional
cost of mining. Thus production has been cheapened.

The combined effect of all these advances in the proc-
esses of mining and reduction and in transpoitation has
been the reopening of many mines which were aban-
doned years ago when the supply of the very rich choice
ores had been exhaunsted.  Says Mr. Yale, who has for
many years been o close student of mining conditions in
California:

Along the mother lode the best paying mines of to-day, and the
deepest, are those which had lain idle for many years, hut were
intelligently reopened and properly equipped with modern machin-
ery.  Capitalists seem to prefer to reopen a mine which had made
a record for bullion output in its early history rather than to take
the chances on opening and developing an entirely new progpect.
Saveral of the most productive mines at the present day are those
which were abandoned twenty or thirty years ago, at a depth of 400
or 500 feet, when it wag thought there was nothing worth seeking
for further down. On the reopening of these mines, however,
gystematic deep sinking was carvied on, since which time they
have heen much more profitable than during their early career,?

The introduction of ‘improved machinery and reduc-
tion methods calls for o large investment of capital.
The effect of the technical progress has therefore been
the gradual displacement of the small operator work-
ing his mine without hired labor on the *‘grub-stale”
plan, and the concentration of gold and silver mining
under the management of large companies. The gen-
oral trend toward production on a large scale has alveady
been noted, The movement toward combination, how-
ever, has as yet not reached the gold and silver mines.
Small properties have here and there been combined
into larger ones; still these small aggregations in no
way differ from ordinary incorporated companies and
lack the magnitude which is characteristic of a modern
industrial combination, In the reduction of ores, on
the other hand, combination has made considerable
progress.

+Report of the Director of the Mint on the Iroduction of the
Precions Metals, 1884, page 542, .
5Ihid., 1000, pages 82 and 83,
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TanLe 90.—DETAILED SUMMARY,
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PRODUCING MINES: 1902.
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1,074 1,187 (31 295 H8 436 28 [0 1,019 17 169 15 89|31
82,181,799 | §1,425, 801 | $096,071 | $298 603 §20,008 | §347,846 10,900 | B1,173, 847 | $1,847, 831 $4,623 §171, 6ti6 §16, 893 $62, 824 | B2
334 82 18 il 17 [ 20 442 204 |, ] 9 o4 |33
52, 441 $87, 767 §16, 756 $81,017 §12, 466 $460,949 | 46,000 SAGL B8 1 §258,796 81,715 §6,008 1... 913,200 | 94
D L O P RN N 1
832 el F 2 3 RN HO ORI A $740
205 172 a1 28 17 19 a3 627 [y N PO IO i 2 6|87
233,345 | $198,4%0 $40, 987 $17,942 5, 18) §20, 600 $11,200 FO00,207 | $ALOT |oeeeeaii s 1,510 $4,230 | 88




580 MINES AND QUARRIES.

Tasre 90.—DETAILED SUMMARY, . :

United States. || Alahama, Arizona, Californin., Coloradlo, Greorgin,

Average number of wage-earners at speeified daily rates of pay—Cont'd,

Minoers—

82 $0.60 to $0.74 ... ... S
a3 $0.76 to §0.99......

84 81,00 to $1.24..

8h $1.20 to §$1.49..

86 $1.50 to 81,74 ..

87 $1.75 to §1.99 ...

88 $2.00 to $2.24 ..

89 82,90 to §2.49..
90 $2.60 to $2.74 ..

91 $2.75 to $2.99 ...
92 $3.00 to $3.24 ..
BB $3.20 to $3.49 ..
94 $3.50 to $3.74
9% $3.75 to §3.99..
96 $4,00 to §1.24 ..
97 $4.26 und over
Miners' helpers—
98 40,60 to §0.74 .,
99 §0.75 to §0.99..
160 $1.00 to §1,24..
101 $1,26 to $1.49..
102 $L60 to §1.74 ..
103 $1.75 10 $1.99 .. L
104 $2.00 to §2.24 . .
105 $2.26 to §2,40 .. -
100 82.50 t0§2.74 .. -
107 $2.75 to §2.00
108 £1.00 to §3.24 le
100 #3.5 to $3.49 . i
119 85,50 o §3.74 IE
111 3,76 to $3.90 H
112 $1.00 to $4.24.. :
Timbermen und track lnyur. ,
118 $2.00 10 B2 . - euiuniniiaennennen i
114 82,50 to §2. 74 1
116 2,76 to 52.09 .. '
116 $8.00 to $3.24 .. -~
17 R L ORI I
118 $3.50 to §3.74 .. I
119 $3,75 to $3.99
120 4,00 to $4.24 .. E
121 4,26 and over.. ;
Boys under 16 year =
122 ) Lt.s‘; thun $0.50 . i
123 $0.60 to $0.74 ...
124 . $0.75 to §0.99 . .
125 8100 to§1.24 .
;320 8105 to §1.49..
127 1,50 1o $1.74 . .
128 $2,00 t0 §2.24 . ......... e
All other wage- COTHOrS—
129 0,60 10 80.74 .. vvvvnmrecannnie .
130 0,76 to §0.99 ..
131 1,00't0 §1.24 ..
132 ' 1,25 to $1.49 ..
138 1,60 10 $1,74 .
134 1.76 to $1.99 ..
185 2,00 to $2.24 ..
186 2,25 to §2,40 ..
137 §2.60 to $2.74 .. .
138 8R.75t0 $2.09.. -
139 $3,00 to §3,24 . o
140 $3.95°10 93,49 . .
141 3,50 to $3.74 .. B
142 3.75 0 $3.99 . . 1=
148 .00 to §4.24 ..
144 4.26 and over .

Average number of wage-earnery emploved during ench month:
Men 16 yenrs and over—

14b . January 7,589 11,169 838 .
146 Tebruary . Cveees 2 7, 766 11,197 360 .
147 March , . P . 3 3 8,019 10, 844 4L
1480 APHil ..o - B, 95 3 8,332 10,959 3L
140 M . . - : b 8, 3n7 11,804 889
150 8, 176 11, 678 302
151 7,918 11,573 3205
152 creenn . . 7,908 11,423 833
163 September. ooooeiiiiiiiiea ] 5 7,797 11,812 363
164 [T 1T N 50 1,442 8,009 11,370 285
165 Novemher.........ociiiiiivncanes Cees . 36, 126 32 4 8,002 11, 086 '8
156 Decembor . i 7,797 10,384 302
Boys under 16 yem‘s—
187 January i 1 3
158 February . 7 1 2
159 March.. 7 1 |
160 April 9 1 7
161 May .. 9 1 a
162 June ... 7 1 2
163 July.... 7 1 o4
164 Aungust ... 7 1 4
165 September. . 7 1 2
166 Octoher .... 7 1 3
167 November.. . s 5} 1 2
168 December v veivrennnn.. Cerman . 6 1 1
Contract work: |

169 Amount Daid.. . oo e v e . $026, 000 | $1,200 $37, 606 §47, 066 $360, 707 $1. 030
170 Number of employees..... e e iem e eeaaeanesea s aaana 980 | 2 B8 145 478 4
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L]
. .
PRODUCING MINES: 1902—Continued,
Idaho, | Montana. | Nevada, Ne\l}cg‘e\ N(K]tilllnglll‘ Oregon, L"‘”gﬁllllgm Q‘O‘f(t(ﬂnpu Utah, | Virginia, |Washington,| Wyoming, | All other

states,

8,072 2,044 900 480 199 742 181 2,748 3,647 2 188 22 162 | 145
3,113 2,023 892 501 182 7h1 181 2,767 8,474 83 236 4 155 | 146
8,259 2,067 04l 488 188 819 181 2,762 4,295 40 216 19 148 | 147
8,424 2,194 1,061 445 198 804 181 2, 568 3,177 42 234 19 147 | 148
3,510 2,887 1,166 h67 212 018 181 2,008 4,255 b6 242 19 155 | 149
8,561 9,456 1,183 512 208 968 181 2,997 8,922 49 207 26 148 | 150
3, 681 2,645 1,180 549 24 985 131 2,080 3,818 47 229 24 181 |161
3,048 2,610 | - 1,160 570 251 915 181 © 2,055 3,410 03 219 4 136 |162
8,680 2,417 1,138 H4d 240 882 181 2, 88 3,477 44 236 33 139 {158
3,474 2,854 1,118 572 287 826 181 8,057 3,808 98 247 33 132 (164
3,37 2,252 1,104 481 239 821 131 3,088 8,802 43 oG4 33 120 |155
3,128 2,147 1,038 479 911 760 181 4,080 3,261 47 230 £ 107 {156
1 3 4 2
% g ! 2
. ! a 2
1. 3 3 ]
4 1 3 2
41 1 i [
4 1 3 2
4. 1 3 9
4 1 8 2
4 1 § 2
4 3 3 2
4 3 3 2

841, 642 §19,161 §7, 044 $32,346 |.. F10,197 |vveniiiiiiifeinnnianiennns $28,403 toevieiionnen $20,400 |  8$300 |.....eeeneen
38 26 13 61 1, 65 |.. kid 27 1




MINES AND QUARRIES.

Tasre 90.—DETAILED SUMMARY,

177
178

179
180

181
182

183
184

185
180

187
189

United Statey,

Royalties and rent of mine and mining plant
Rent of offices, taxes, insurance, interest, and other sundries ...
Cost of supplies and materials .............
Value of product......... N
Power: s
TOtR] NOTKEPOWET & oo ittt iiaiaieranrreaacasanaisaesransasnnsaians
Owned—
Engines—
Steam—
Number....

Gas or gagolin

Horsepower
Water wheels—

NI LT .t it e et ieeam i iiin e ceeieeeaceaaaaeaas
HOTBEPOWET « iivuneriereanercraranravcrneeanenanaeannaann-

Qther power—
Number....
Horsepower

Rented—
Fleetrie, NorSepOwWeT « o i i aiaeiaeeneaans
Other POWer, NOYSEPOWOT cvvsveet e raananaaneananans
Electric motors owned—

Number........
Horsepower.. ..
Supplicd to other establishments, horsepower....... .

$5, 857, 529
$1, 423, 309
33,934, 130

$16, 699, 768

$82, 482, 052

145, 805

1, 4925
122, 354

198
4,060

788
43, 036

156
&, 008

14, 469
2,983

.
32,003

393

; Alabama, Arizona,
i

$824 $114, 046
.............. 2, 888
824 $111, 158
$5, 216 $873, 001
§1,057 | $2,764,077
160 116
4 100
160 5,086
16
166
.............. 1
.............. 9
..... veseanns 2
.............. 156
1 :
12 107

California, Colorado, Georgin,
$967, 765 §2, 166,217 $9, 684
$408, 000 $715, 300 8, 186
$h68, 765 $1, 440,908 $6, 108

#2, 066,102 0, 608, 452 $33,123
#15, 473,001 | $20, 655, 074 $149,150
49, b (7,262 3,462
868 | 678 53
16,858 | 48, 898 1,408
62 | 46 ...
57 . G629 1...
s 76 ¥
21,617 7,382 2,009
20 S N
1,378 3,447 |. ves .
G, 880 G707 |evecniannnnns
1,902 B I
266 285 1
12,081 10,305 100
100 724 T A

;
)
[
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PRODUCING MINES: 1902—Continued.

o A T O S i )
Idaho. | Montana. | Nevads, | NoV (,:\J% N (::1?1]1:(1“1 Oregon. S”l:lti’l‘lfl‘_‘“ ‘5‘“11{2{ nl.m Utab. | Virginia. |Washinglon. | Wyoming. A{}%ﬂ‘zgm
8614, 670 F310, 146 8172, 206 $34,110 10, 238 $1 ]_-1. 02 &4,-140 $240, 112 #5670, 250 8444 $23, 61 $160 14,175 | 171
28, 047 £102, 168 $49, 652 $13,127 415 '51_)3, 202 #70 #6, 400 $23, 28 $370 LG v/ I IO 1,060 172
Fa806, 628 $207, 977 $192, 534 $20, 083 $9, 823 F6, 110 &4, 870 $233, 706 Fod7, 007 B74 48,770 F160 $18,116 1178
$1, 600, 606 | §1, 069, 300 $599, 928 F200, A16 Fa, 100 F299, 708 $20, 860 $1,936, 617 | $1,312, 176 B4, 011 £55, 608 $11,139 $20,378 | 174
88, 177,267 | $4,088,536 | §3, 100, 348 #0477, 168 $71, 287 | 1,851,868 | + $13%, 863 §6, 464, 268 | §8, 500, 904 $2, 723 $#348, 351 #4,028 $112,622 | 175
19,115 14, 306 4,420 A, 000 8156 2,044 460 18,320 10,927 9 046 360 216 {176
144 183 48 66 24 i3} 9 kil 8 4 17 3 b 177
0, /33 4,323 2, 8K 3,161 816 1,718 460 11, 896 8,811 02 ™7 360 165 {178
23 4 17 L P i P 1 [ 3 12 PO SN . 179
1,882 20 342 QTR fevvninnnanas [R5 3 8 oL DO 1 S T PO 180
58 | 2 20 e o USROS SRR IS U SAOROUPRO
7,658 oo 602, 1,117 500 ool 1,00 Ll o 1,006 |oooo
10t 9 1 b 3 P, 1 ..., 10
472 402 40 “ [ 30 . 120
s | 160 a5, .
ammsn ey 800 S e
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MINES AND QUARRIES.

Tapre 91.—DETAILED SUMMARY,

MINES REPORTING

26

88

|

i United States,

Alabama.

Arizona,

Californian.

Coloradao.

Georgia.

Number of MINes ..vvieneiireiriierrmienrrrarraeeiaeciaaeiara it
Number of operators ...o..ooeeiiiiinnns ks tesaseneraraae e naaas
Character of ownership:

Individual ..oeoooiiinanan. e eeaseane e eeaamaiaeceaarareteren ety

Incorporated company.
Other form...o.oooonnnes
Snlaried officinls, elerks, et
TOtal NUMDBEL 4. vneiiiriierneiaraenaanaas e eaeraseatrert e,
Total salaries. ....couviaiins et teanesetrenimnisasesaetssaanan nes
General oflicers—
NUMDCL e evviinrinranmananas vreeen ferersasinanraaae-
BUIATIEE v vveireeneienasnrarnirmrraeeniaaiasararascanveans
Superintendents, managers, foremen, surveyors, ete.—
NUDIBOT eyt e e iaiiiar e iinianaas
Snlaries
Foremen below ground—
NUMDBET eeveviireenamnmraaaaanasans eebrirvesiaaseean s
Salarles ....... e rimeereane e aam s eareretearsannraaas
Clerks—
NUIDEL e eviervnnnannmaseaaaeeeen i aeaieraraanaaneens
Snlaries ........oe. .
Wage-carners:
AZZIegALe AVETAZE NUIMNDEL (o oviiiiieiiiiieaantinsssonencennnsennons
ABETEEALE WHEES, oottt iianeieieenneraaasassianeansas bemaeraaan
Above ground—
Totul average numbeyr ....... PO eemetrenerrrae s
TOtA] WREES oveeerevnmncrrrnsrnmrmananass
Engineers, firemen, and other mechanies—
Avernge T veee
BT A PPN PR
Mincrs—
Average numMber .. .ovivineriaean heerieeeree e,
R T N
Boys under 16 years—
AVErnge NUIMDET vuvvnniinnsnneaneeees Nareesaniannan
WY e teereerimmre s eeen e caamnaerraaens e .
All other wage-carners—
Average number........... venneaas sereenantraarennes
WG 1 verarrvrennnracssiaeonnasosrsranns erreeaaann
Below ground—
Total avernge number . e enametartraen e Ceeen
Total WAEES oot ieiar it inrcavasssnasennssaanes
Miners—
Average number....... i renasesaternrenarasan s
WIEECE ., reme e ciaiaiasisiicensnen
Miners' helpers—
Average number ...... Crrvensesans enerer .-
B £ 7 S R
Boys under 16 years—
AVErage NUmber,..eeseiveaans.. rrereenreran e e
B T O e
All other wage-earners—
Avu'nge TIUMDEY «ivvniiivraneracacnrensaseanennnanens

Wages .
Average number of wagc-carners at specified duily Tatesal pny.
Engineers—

80,75 Lo $0.99. .. L. Cevaairrrererisrns e nn e
$1,00 to §1,24. ..
$1.26 to $1.49
81,60 to$L74. c.ooiiiinnnn
BL75 toBLID. .vvieeians
§2.00 to $2.24. . 0u0inanins .
$2.20 to 24D .ol
$260 Lo B2Tdu o ivireniiniiaiinn,
276 t0$2.99. . L aeniiiilll
$3.00 tO$8.24. . Ceiiiiiiiiiins

Mzﬁnndovt.r..... ..... N
Firemen-—

$1,00 to §1.24...... .

$1.25 to $1.49..

$1.76 to 351.99..

$3.50 tosmti.
3‘«100 to 34 12 S,

§0.75 16 $0.09
$1.00 to §1.24.
§1.26 to $1.49,.
§1.50 to $1.74.
$1.76 to $1.99.
§2.00 to $2.24.
82,25 to $2.49.
§2.50 to $2.74.
§2.75 to §2.99.
€3.00 to §3.21.
#3.25 to §3.49.
§3.50 to $3.74.
§3.76 to $3.99.
$4.00 to§1.24...

$4,25 and over

3,202
3,262

2,284

2, 336, 470

302

§242, 080
1,3

#1, 523 Bt ‘7

430
$410, 185

245
$158, 669
11,763

§11, 550, 684
2, 845

2, 782, 876

1,572

#, 76(! T84,
3235.?)55
h

1,100

456
779,037
8,018

88, 707, 808
8,019
48,057, 501
A7l

$450, 200
1

$450

327
$258, 760

4

1

$000

7

$2, 644
i

$2, 882
0

$960

1
408

380
380

74

95

207

4

5
$458, 872

32
44, 306

258
MHUM

a8
$43, 611

G2

§30, 421

2, 243

#2, 826, B&H
604

$087, 711

308
$3RO, 446

53
$40,545

21
$180 |.
241

207, 270

1,639
$1, 080, 144

1, h06
#1, 567, 5RO

67
§08, 470

60

859
380
111
131
140

1

219
$264, H75
22
$12, 905
167
F1KR, AB2

41 |
$36, 608

20
§a26, 330

1,447
§1,311,152
405

$309, 718
189

$140, 459

7h
#62, 841

141
$106, 91%

1,042
051, 484

908
§846, 810

74
§69, 700

il
957

237
263
433

3

449
$434, 888
Gl

$42, 641
271
$209,155
77

$71, 034

37
§22, 068

2,308
2, 814, 208

Rtai
§h2h, 204
360
F3406, 198

(]

$25, 188

100

$103, 018
1, R1H

§1, 788, 954
, 662

#1, (‘».H 164

§03, 260

a9 ...
891,544 |...

8
§5, B6K

3
§1, 800

o
3, 600

09

11, A2

9
$3, 663

82, 3(:‘1

20
$7,980
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DEVELOPMENT WORK WITHOUT PRODUCTION: 1902.

( I AN

South

= . -
Idalo, Montana, Nevada,  |New Mexico. ]lt\i“(,)){itllllﬂ.. Oregon. Pakoti. J Utalh, Virginia. |Washington., Wyoming. J;]d]%luler

325 126 a2 156 28 187 114 2006 4 143 83 4 1

326 126 82 156 28 187 114 2066 4 18 83 3 2

st | - 30 7 19 11 36 1 12 5 1| 8

100 37 12 20 7 51 21 47 1. . 25 I T I PO 4

158 i 61 73 10 100 K0 188 106 () 2 ]

- I 2 e P ! o 6

180 73 112 106 41 129 49 210 ] 119 VG PO, 7

$164, 560 $80, 009 $181,172 $85, 421 $32, 9006 $149, 674 §114, 466 $#160, 694 #4, 536 §110,217 §78, 24 (ooiieinannn. 8

28 22 23 9 2 7 18 44 1 b Pt 0 PN 9

§16, 918 §20, 600 24,4156 $6,475 $636 7,710 $18, 174 §20, 674 $480 $7, 400 19,680 [..oevunnnnn 10

i 01 36 58 4] 27 89 43 ah b 62 40 11

§09, 044 §46, 067 $86, GO7 §60, 182 $28, 678 $113, 003 §G4, 630 $xy, 811 $3, 306 $62, 684 $42,775 |... 12

A7 9 37 | 16 8 25 33 48 2 36 1210, 13

§a7,405 811, 407 49,160 $9, 507 #5, 116 $25, 010 §34, 604 §12, 360 $700 §33, 050 $10,254 14

14 [i 24 15 4 8 0 18 1., . 12 10.. 156

§10, 208 #3,080 $20, 990 87,807 $8,480 §3, 046 #2, 403 $,808 |..ooiinas . $7,074 $6, 526 16

&h2 481 674 b6 &3 802 fu2 980 Hl 495 804 18 17

F8O07, 412 $552, 700 $6RG, 169 $269, 906 $102,131 $776, 607 Rl 163 §008, 247 §17, 964 $587,478 $311, 881 §7,405 1 18

23y 71 122 G4 131 206 32 146 19 104 102 0! 19

§216, 635 $88, 620 $155, 869 §52, 021 $38, 443 $181, 096 $147, Hoe 161,308 #7,168 $108, 022 $106, 788 $4,005 | 20

il i 82 30 lild 78 87 118 7 it 6l 45 21

06, 026 §71, 021 $110, 287 34, 997 §21, 887 F48, 202 $103, 160 $120, 980 $2, 660 §07, 505 09, 117 $2,080 | 22

6y 3 4 28 a8 8 11... 9L 2

§562,145 $2, 023 $2, 818 $7,201 #31,168 #3, 2656 400 |- $7,448 |. 24

1 1 1| | 96

#3606 . #76 |. F180 |o.oveninn . R ]

7 14 84 i 40 40 2 a1 1 87 ’ 48 61 927

208, 464 §12,799 $37, 844 $14, 806 $9,720 #62, 6206 §41, 001 §28, 807 $4, 438 §52, 769 $47, 071 §2,066 | 28

628 410 462 292 212 606 800 791 32 391 202 8] 29

080,777 #4108, 880 $500, 300 $217,875 $03, 688 §50d, 612 $483,067 | $751, 041 $10, 700 $429, 4566 §2006, 193 $8,400 | 80

672 392 420 252 110 603 860 724 3l 867 188 &1 381

$6206,151 $451, 392 $467, 442 $194, 869 $36, 989 $516, 899 $105, 747 | §698, 301 §10, 4dd 08 801 $186,193 $3,400 | 32

a7 8§ 25 33 90 47 21 i . 14 13 |. a3

37, 595 §8, 388 $27,078 $18, 846 $28, 809 $00, 612 $19,980 §47,688 . $18,875 $12, 600 |. 84

1 . 85

§450 . NB S . [T .| 86

! 16 10 7 6| ° 12 b 9 18 1 A 6., 1

! $17,031 §9,100 #5, 785 #3,210 $2,890 $18, 101 87,980 $10, 067 f362 §7,190 6,800 |..... .| 88

1Ineludes operators distributed as follows: Arkansas, 1; Maryland, I; New Jersey, 1.




MINES AND QUARRIES.

TasLe H1.~DETAILED SUMMARY,

A“verilige number of wage-earners at speeified daily rates of pay—Cout'd.
Miners—
$0.60 to $0.74.. ..
£0.75 ta 80.99....
$1.00 to $1.24....
$1.26 1o §1.49
$L.50 to $1.74..
$1.75 to $1.99..
$2,00 to§2,24..
$2.26 to §2.40..
$2.60 to $2.74.
$2.70 to §2.99..
£3.00 to $3.24
£3.95 1o $3,49
$3.00 to §3.74..
£3.70 to §3.99.
$4.00 to §4.24..
$1.20 and over ...
Miners' hel pere—
$0.50 to §0.74 vl outn
$0.70 to $0.90 ...
1.00 to $1.24 ..
1,20 to $1.49 ...
$1.50 to §1.74 ...
1.70 10 $1.99 ..
2,00 1o $2.24 .......
20 to 8248 ...
F2,00 to 274 LailL ..l
2,715 10 §2.99 .......
3.00 to $&..1 PO
b330 to §3.49 |
'3.50 to §3.74 ...
P00 tofa2d Ll cerene
Timbermen and track Iayers
150 tOFLTd wueivninnnnnennns
$2.00 to 224 ...,
2R BRI
2,60 to 274 L.l
2,70 t0 §2,99 ...... ...
3.00 10 $3.% .. .....n
$3.20 to 349 ...
$3.00 t0 §3.74 ...
SLOOtoBIRL o Neesreenra e
Boys under 16 ymu‘ﬁ—
Less than §6,60
$0.50 t0 §0.74 ... ..
F0.75 L0 FOU9 ...
$LOD to §1.24 ... ..
b1 T0 I (O N S
All othar wage-earaers
Less thurt §0.60.. ..ot
$0.50 10 §0.74 .....
$0.75 to §0.99 ...
$1.00 108124

$1.25 ta §149 +. 1L ORI
S0t B L.
$1.75 {0 $1.00 - ;

§$2.00 to $2.24 .
$2.26 10 §2.49 .
§2.50 to $2.74
$2.75 10 §2.99 .
§3.00 to $3.24
§$8.25 (o $3.49 .
$3.50 to §8.74 ... .
.76 0 §3.99 . Crsesetnaeeniens
$4.00 to $1.24 . .
$4.25 and over ..
Average number of wng(, >
Men 16 years and over—
JANVALYY cviviiiiiinaiiis ..
TFebhruary

Aprﬂ
May .
June..,
July .....
August. ..
September.
October....
November .
December .

Boys under 16 \'u
JADOGAIT . oot e E
Febroary.......

mees employed dmmg’ ench month;

Septemhel‘ ................
Qetaber ...oiiiiiiiiien, .
November............... . .
December voiiiviienenanes ereiavererrenin s e ua s varranes v
Contract work:
Amountpadd......ooooiiia Ll ves

MINES REPORTING

Colarado,

Georgin,

—

81,642,770 L. avunee.nn
5, 649

$197,924
317

$74, 588
119

380,748
902

cassssrsancany




GOLD AND SILVER. 587

DEVELOPMENT WORK WITHOUT PRODUCTION: 1902—Continaed.

North g South - : reaming | All other
Caroling, Oregon, Dukota, Utah. Virginia. | Washington,| Wyoming. atntes,

Idaho. Montana, Nevada, |New Mexico,

617 847 017 304 897 620 561 £33 84 460 289 61139
626 350 475 208 841 629 5 837 | 37 466 28 6| 140
053 316 472 299 342 601 f18 850 35 449 7 i | 11
692 803 R0Y 88H 348 762 486 797 a8 484 249 20 142
738 498 523 322 350 842 412 BRS 49 401 262 20 | 143
856 504 642 330 407 924 458 927 54 518 320 26 | 144
094 506 565 41§ 84 2 : A
1,012 538 641 201 07
1,071 613 672 460 | 361
1,069 638 672 401 | 341
1,086 635 658 350 308
943 594 635 357 364
1 1 1
1 1 1
raeeaaeean 1 1 1
1 1 1
et ienanan 1 1 1
s 1 1 1
..... 1 1 1
1 1 1
....... 1 1 !
........ 1 1 1
tevtenaneaan 1 1 1
........... . . 1 1 1
$158, 262 $65, 797 $27,183 $58,128 |. #75, 594 .| #160,080 L. %‘J.‘lm
264 810 590 1,018 187 . 291 13
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TapLe 9T.—DETAILED SUMMARY,

MINES REPORTING

165
166

168
169

170
17

172
178

174
176

176
177

178
179

180
181

United States, || Alabama, Arlzona, California. | Colorado. Georgia.
PN evrneenaans $1, 017, 366 $850 $128, 841 $125, 760 $211, 781 £485
Royalties and rent of mine and mining plant . JIBL feeeiiiiienns §1,400 $35, 802 $19, 284 $100
Rent of offices, taxes, insurance, interest, and other sandrics. ... $046, 225 $889 $122, 441 89, 968 $102, 497 $38H
%ost of supplics and MAEETIRIS. « 21 vveseemenemsmsaraennseeneenanenaeanns §6, 075, 077 $1,048 $920, 886 $0603, 402 $1, 004, 587 §2, 287
0Ower:
TOtA] NOTSEPOWET « v i iiieeirirersrsssiasinncnrnsivaneoncconnan 0, 006 1567 G,211 6,799 16, 862 328
Owned— .
Engineg—
Steam—
NUDIDOT 1 vt arrarermnactrannnnnasssseesssensnsssanas 965 7 112 114 274 9
HLOTBEPOWEY « v vvvevirrerrrnnvnunssnsnnssmresnmenaannan 36, 009 163 4,220 3,076 11,867 48
Gas or gnsoling—
801 0T C) 219 1 95 20 86 [aneens vamaenn
HHOTSEPOWET «ovvvvvenrunsrnsreesassennnrseracronanans 3,477 4 1,760 260 499 1ol -
Water wheels— .
NUIDET & vaeevnaverrarrommentononnssaarnarssnsnsssaranae UL | 1 96 29 2
TLOTECPOWEL 1y cianerrnnracsnessoransesonnennnnnnasemsnanss 11,824 [loeeeravennnens 2 2,509 2, 625 80
Other power—
Number..... Ve BV | N 9 10 [ P
Horsepower.... BOT0 loeevnrininnnns 239 202 2,148 |ocecniiiansran
Renfed— .
BOITETRER § TO (1) 100 TUA0 2 U 1130 R PR 597 L R,
Other power, DOrsepower ...coveevevenennn eeeeraresinmiaenas PRIV | I O RN Crees 1566 40 Jaieeen Ceevaan
Electric motors owned—
Number.... L 16 24 2 1 PP,
Horsepower D072 lieveienraennnns 177 1,163 BIB [iveiiiniannnan
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08,117

4,493

45
1,4

6
45

South
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Montana. Nevada. Qregon, Dakolg, Utah

$30, 771 $70, 436 46, 701 §16, 210 §143, 306
$1, 761 $h, 638 F635 $250 5,128
$34,020 64, 797 FA4G, 156 44,000 | §108,978
$269, 902 #1454, 077 233, 980 #1066, H86 $166, 476
3,700 1,819 1,718 2,064 2,411
82 2h 35 38 (2
3,247 1,305 1,013 1,870 2,064
1 21 1 4 14
4 429 07 7 9N2
5 3 15 1 2
200 0 H84 60 90

10 T | T PO DU 12 )i

260 45 ! . [

10
15

Washington.

$36, 508
""" B, 508"
929, 835

3,441

33
846

7
69

12
2,470

All ather
states,

#3, 750
60

170
171

............ 172
............ 173

............ by
......... .| 178

............ 176
........ eenl| 177

............ 178
............ 17
180
............ 181
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PRECIOUS METALS RECOVERED BY CYANIDE
PROCESSES.

By Cuarres K. Musror, Ph. D,

“The returns for 1902 show that during that year there
wore 100 establishments, in 12 different states, using a
cyaunide process for the extraction of the precious metals
from tailings or ores. Of these estnblishments, 29
cyanided the ore or tailings without other treatment;
27 crushed the ore previous to eyaniding; 5 concentrated
. the ore; 20 combined amalgamation for coarse gold
with eyaniding for the finely divided gold; 18 combined
concentration and amalgamation with eyaniding; 6 com-
bined smelting, and in some instances amalgamation
with eyaniding; and 4 combined chlorination, with and
without amalgamation, with cyaniding. During the
census year these establishments treated 8,089,673 tong
of ove and 199,689 tous of old tailings, or 8,289,369
tons in all, and produced 776,050 fine ounces of gold,
valued at $15,972,268, and 1,741,546 fine ounces of sil-
ver, valued at $871,878; the products included also
15,000 pounds of copper, valued at $1,670; 741,000
pounds of lead, valued at $12,494; and 8,726 pounds of
mercury (recovered from tailings), valued at $5,620, so
that the total value of all the products was $16,868,930.

The returns showed divectly that of the total output
of precious metals 289,305 ounces of gold, valued at
$5,947,888, and 560,872 ounces of silver, valued at
$287,614, were extracted from 1,156,643 tons of ore
and tailings by means of some cyanide process of re-
covery. It is estimated that in those operations in
which nmalgamation, chlorination, smelting, or several
of these processes were combined with a cyanide proc-
ess, gold to the value of $2,000,000 and silver to the
value of more than $300,000 were recovered by cyanide
processes. IHence, by the use of such processes there
were produced in the United States, in 1902, gold with
an estimated value of about $8,000,000, and silver with
an estimated value of about $600,000.

A detailed summary for cyaniding mills is presented
in the report on gold and silver.

30223—04——38

QCOURRENCH OF GOLD.

(told, when found ¢ situ, is generally in quartz veins
intersecting metamorphic rocks, and to some extent in
the wall rock adjoining these veins. It may oceur
either free or combined apparently with tellurium and
perhaps selenium, and it is associated with pyrite (iron
disulphide), chalcopyrite (copper-iron sulphide), galena
(lead sulphide), sphalerite (zine sulphide), mispickel
(iron sulph-arsenide), and many other minerals contain-
ing sulphur, antimony, bismuth, cobalt, nickel, the
platinum group of metals, ete. On exposure to the
atmosphere these minerals may undergo chemical
changes, whereby many of their constituents ave con-
verted into other compounds, while the metallic gold is
sot free. . Atmospheric action also breaks the veinstone
into fragments, which are ground to smaller particles
by attrition. When suspended in flowing water the
guperior density of the gold causes the particles,
together with the heavier particles of the vein matter,
to settle out, through a natural concentrating action, in
an obstructed portion of the stream, forming alluvial
deposits or placers. Through geologic changes such
alluvial deposits may again be formed into rock masses,
the gold being found in conglomerate rock cemented to-
gether by finely divided material, which may he barren
or may itself contain gold. When the gold oceurs free
in quartz or in & weathered vein, it is called a free-
milling ore; when it is intimately assdeiated with
sulphurets and similar substances, it is called a refrac-
tory ore.

Froe gold, as found in nature, is never pure, being
alloyed to a greater or less degree with silver, copper,
and other metals, It oceurs in quartz in the form of
strings, scales, or plates, and at times in considerable
masses of aggregated erystals; the scales are often so
small as to be invisible to the naked eye, so that quartz
" (593)
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showing no “color” and no evidence of gold on pan-
ning may yet yield a considerable percentage on assay.
The metal is very irregularly distributed through the
quartz, being disseminated throughout its mass, and
also oceurring in cavities; it isin these cavities that the
largest masses and most perfect erystals of gold are
found., Alluvial gold oceurs usually in flattened scales
of different degrees of fineness, the size and shape
depending partly on its original condition in place, and
partly on the amount of attrition it has undergone in
transport. The average fineness of the gold in a placer
is determined by the assorting action of the running
water that transported the materials from their point
of origin; the coarser particles, requiring rapid cur-
rents to transport them, arve dropped first, while the
finer particles are carried long distances, sometimes
scores of miles. Another agent which has borne no
inconsiderable part in this transportation, delivering
its burden to the streams at its base, is the glacier.

MINING AND RECOVERY OF GOLD.

Placers.—In the earlier operations in auriferous dis-
tricts, the gold is obtained from the placers by the use
of the pan, rocker bumper, “long tom,” and sluice, and
by hydraulicking. Thehydraulic process was employed
by the Romans, but it has probably reached its greatest
development in this country, since its introduction in
California in 1853, In this process, as in the workings
of nature, the energy of a head of water dislodges the
gold bearing detritus, and the buoying power of water
at different rates of tflow separates the heavier from the
lighter particles. KEven inancient times, these methods
were often supplemented by the use of mercury, either
in the liquid state or exposed on plates, to catch and
retain, by amalgamating with them, the lighter parti-
cles of gold, which wounld otherwise flow away with the
dirt. More recently, dredging has been resorted to in
order to recover the gold hearing alluvium from river
beds, and even from deposits in former river beds, over
which have since formed deposits of silt so deep that
the water has been turned from its course.

Iree milling ores.—When the placers have been ex-
hausted, attention is given to the recovery of the gold
in sitw by vein or quartz mining. Aslong as the ore
is free milling, the process consists in detaching it from
the vein by drilling and blasting. It is then crushed
by stamps, crushers, or rock breakers, and treated, like
placer deposits, by sedimentation and amalgamation.
The machinery and devices used for concentration,
geparation, and amalgamation have been very highly
developed, especially during the past century. During
the last half century treatment by chlorine has been
resorted to for the recovery of the fine gold.

LRefractory ores—old methods.—W hen refractory ores
are reached, the methods of mining are changed. Be-
fore the introduction of the cyanide process, the gold
in these ores was extracted by smnelting, chlorination,

or other elaborate chemical process, the degree of suc-
cess depending on the richness of the ore in precious
metals or in other materials that would yield a.profit on
the operations. Thus the precious metals associnted
with galena were alloyed with the lead reduced from it
by smelting, and subsequently recovered by processes
such as that of Parkes or Pattison; iron pyrites carry-
ing the precious metals were roasted to convert their
sulphur content into sulphurie acid, and the precious
metals were then recovered from the pyrite cinder, and
these methods are still employed. Copper pyrites,
which usually carries gold and silver, and has long been
a source from which these metals were obtained, has
become a notable source of supply, since the develop-
ment of Manké's method of bessemerizing copper mattes
and the successful refining of this impure copper by
electricity., These are a few among numerous methods
proposed or used for the treatment of refractory oves.
In the development of the milling processes it has
become possible to assort the ore into different concen-
trates, cach of which is treated by that process which
will most effectively and economically extract the gold
and other valuable substances present,

On account of the cost of transportation or treat-
ment, however, at many mines only the most valuable
of the ores could be worked.profitably; moreover,
after the greatest possible value had been extracted by
concentration or by some other comparatively crude
form of treatment, the tailings—carrying with them,
in the aggregate, much gold and silver—were disposed
of as inexpensively as possible. Thus, in the early
days of the Comstock lode in Nevada, which has yielded
gold and silver valued at more than $400,000,000,' the
treatment of the ores was limited to mill batteries,

~amalgamating pans, and settlers, the tailings—still con-

taining notable quantities of the precious metals—Dbeing
deposited in the canyons leading to the Carson river.
Later, blanket sluices, riffles, and other devices were
employed to catch the rich sulphurets that had escaped
previous treatment, as well as quicksilver and amalgam
from the plates; in addition, restraining dams and
reservoirs were constructed at favorable points in the
two canyons, and along the edges of the viver, to catch
the tailings and the rich chloride slums or settlings,
but both the dams and their accumulations were some-
times sweptaway by winter floods. Since the erection,
in recent years, of several cyanide plants at Silver City
and Six Mile Canyon to work these tailings, it has been
estimated, on the basis of the values recovered from the
tonnage work, that the value of the precious metals
swept into the river and spread over its erratic bed and
sandy flats aggregated $60,000,000. This estimate is
supported Dby the results obtained in attempting to
recover some of these values from the river bed by
dredging and other means.

1Report of the Director of the Mint upon the Produection of the
Preciousg Metals during 1902, page 158.
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CYANIDE PROCESSES.

All of the long-used methods have been open to
eriticism with regard to efficiency or economy. Thus,
in the working of placers or free milling ores, some-
times the finest particles of gold were not precipitated
by the rifile bars or caught on the blankets, but floated
away with the slimes; again, the grains of gold were
often “rnsty,” or so coated as to refuse to amalgamate
when brouglit in contact with the mercury, and hence,
in spite of the use of metallic sodium, or of potassium
cyanideand other chemicals, much gold escaped; or the
presence of lead, copper, arsenic, antimony, or other
substances in the ore caused the mervcury to become
“foul,” and thercfore unable to take up gold. These,
combined with other causes of loss, have led to the esti-
mate that although gold to a value of over §1,000,000,000
has been produced in California since 1848, “ yet more
has been wasted in milling and hydraulic mining by
being washed down the rivers and even to the ocean,”

Such were the conditions that existed in 1888, when,
by tests made on a large scale, it was demonstrated that
the cyanide process for the recovery of gold and silver
from low-grade ores was of practical value and low
cost, making it possible to work profitably the large
bodies of low-grade ore scattered over the carth, and
the enormous piles of tailings accumulated around 1,)01,11
abandoned and active mines and mills and being con-
tinually added to as mining and milling proceeded.

THE CYANIDE PROCEKSS,

Iistory.—According to Hoeter,! prussic acid appears
to have been known to the Egyptian priests, who used
it for poisoning initiates guilty of divulging the sacred
mysteries. According to Eissler,® the fact that gold
when in a fine state of division was soluble in cyanide of
potassium was already known in the Middle Ages, when
the gilding of metals was carried out by jewelers and
alchemists by the use of gold in ¢yanide solutions. Un-
less potassium cyanide was at that time made from
prussic acid obtained from vegetable sources, it is diffi-
cult to reconcile this with the statements made by Watts,
by Roscoe and Schorlemmer, and other authorities, that
potassium ferrocyanide was discovered by Macquer in
1752 and hydrogen cyanide by Scheele in 1782; for these,
particularly the former, are the present sources of potas-
sium cyanide. It has long been known, however, that
in the kernels of the bitter almond, peach, apricot,
plum, cherry, and quince, in the blossoms of the
peach, sloe, and mountain ash, in the leaves of the
peach, cherry laurel, and Portugal lauvel, in the young
branches of the peach, in the stem bark of the Portugal
laurel and mountain ash, and in the roots of the moun-
tain ash, there occur certain glucosides which, through
the action of an enzyme in the presence of water, he-
come hydrolyzed, yielding hydrogen cyanide, or prus-
sic acid, as one of the products.
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The solubility of gold and silver compounds in cya-
nide solutions was demonstrated by Scheele on pages
405 and 406 of hischemical essays.  According to Gore,*
it was the reading of this passuge in Scheele’s work
which in 1840 suggested to John Wright, of Birming-
ham, England, the suitability of eyanides of gold and
mlvor dissolved in solutions of alkaline eyanides, for
use in electroplating.  This plan was immediately Luat,ud
with solutions of silver, first in potassinm ferroeyanide
and later in potassium eyanide, and the results were so
successful that this method of electroplating was cim-
bodied in a British patent issued to G. R. and I. Klk-
ington, March 25, 1840, This patent became the basis
of the arts of electro-silvering and electro-gilding which
have been so extensively practiced ever since. It was
in 1840, also, that the solubility of the metals them-
selves was taken advantage of, for in Mason’s ““sepa-
rate battery,” devised in that year, the nccessity of
supplying additional metallic salt to the hath as the
deposition went on wag ohviated by the use of an anode
composed of the metal to be deposited on th(\ ohject
suspended at the cathode,

In “The Cyanide Process, its I’ractical App]wulmu
and Ifconomical Resultg,”* \chmdol suys:

The first record, in scientific literature, of experiments in which
metallic gold was dissolved in a eyanide of potassium solution con-
sisty in Prince Pierre Bagration’s paper in tho Bullatin de 1" Aead-
emie Imperiale dey Sciences de 8t. Petersbourg, 1843, towe 11,
page 186, Bagration, who alludes to Elkington’s process, pregerved
eyanide of potassium solution in a dish gilded on the ingide.  He
noticed that after eight days the whole gold surface had leen
attacked, e experimented then with finely divided gold under
the influence of the galvanic current, The latter he goon recog-
nized as not of any benefit in the dissolving process,  He precipi-
tated thoe gold out of the cyanide solution by means of the cleciric
current on a cathode of copper. Continued experiments proved
the advantage of higher temperature during the dissolving process,
and taught the precipitation of gold from its still warm solution
by means of silver or copper plates, without the electric current.
The higher temperature had, however, the disadvantage of the
gilver and copper Deing strongly attacked by the eyanide solution
during the precipitation process. Bagration extended his experi-
ments to solutions of ferrocyanide, which he found to act like
cyanide, but in o much less degree.  He further stundied the solu-
bility of gold in the form of plates in eyanide and found it to be
dissolved in such form ab a considerable rate at a temperature of
30° to 40° C, e noticed the influence of the air on the reaction.
Bagration believes that hydrocyanic acid in a state of generation
is & gold solvent, and he concludes hig paper with the remark that
in the future cyanide of potassium must be enumerated among the
solvents of gold, I, Elsner published in J, fr. Cheni., 1844, page
441, his observations on the reactions of “reguline metals’” in an
aqueony solution of eyanide. He found that gold and silver were
dissolved in potagsinm cyanide without decomposition of water.
“The dissolution of the metals is, however, the consequence of the
action of oxygen which, absorbed from the air, decomposes part
of the cyanide.” His reaction hag been expressed by others in
the following equation:

2An + 4KCy 4+ O 4 H,0 = 2AuKOy, -+ 2K0I
(Gold,)  (Cyanideof (Oxygen.) (Water.) {Auro-potassic (Potassic

potassinm, ) cyanide,) hydrate.)

! Histoire de Chemie, Vol. I, page 226.
?The Metallurgy of (:rol(l 189(), page 378,

"The Art of Electro-metallurgy, 1877, pages 10 aud 20.
4 California State Mining Burean, Bulletin No. 5 18494, page 9.
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It is generally called Elsner's equation. Some years after, Fara-
day made use of the solubility of gold in cyanide solution for re-
dueing the thickness of gold films.  (Experiments on the relations
of gold and other metals to light, Transactions of the Philosoph-
ical Society, 1857, page 147.) 'The hasis of the most modern proc-
ess for the extraction of gold was thus provided.

In confirmation of Elsner’s theory as to the action
of oxygen, which has been disputed, it may be noted
that V. Lehner has recently shown * that gold will dis-
solve in common acids, like sulphuric and phosphoric, if
oxygen he presentin the solution, and that the solu-
bility of gold in selenic and telluric acids is due to the
fact that at the temperature which obtains in the reac-
tion these acids are themselves broken up into dioxides
and oxygen.

The first instance of an attempt to apply this solvent
action of the cyanides to the extraction of precious
metuls from their ores or other bodies containing them
appears in United States Patents 61866 and 62776,
issued to Dr. Julio H. Rae, of Syracuse, N. Y., on
February 5 and Mareh 12, 1867. D, Rae claimed the
use not only of potassinm cyanide as a solvent for the
precious metals in the ore, but also of an electric cur-
rent in precipitating them from the solution, and of
rotatory or movable electrodes. This was followed by
United States Patent 229586, of July 6, 1880, to
Thomas C. Clark, of Oakland, Cal., who roasted his ore
to a ved heat, and placed it, in this condition, in a cold
bath containing salt, prussiate of potash, and caustic
soda; United States Patent 236424, of January 11, 1881,
to H. W. Faucett, of St. Louis, Mo., who subjected
hot erushed ores, under pressure, to the action of
sodium cyanide in solution; and United States Patent
244080, of July 12, 1881, to John F. Sanders, of Ogden,
Utah, who treated his ore with potassium cyanide and
glacial phosphoric acid.  But in each of these last three
patents the object was to cleanse the gold previous to
amalgamation, potassium cyanide having been used for
a considerable time, in Californin and Australia, for
removing the coatings from rusty gold in the pan
amalgamation process.

In 1884 Astley P. Price applied for British Patent
5125, for the use of zinc in a state of fine division in
precipitating gold or silver from solutions containing
them, On July 28, 1885, United States Patent 3282922
was issued to Jerome W. Simpson, of Newark, N. J.,
covering the extraction of gold, silver, and copper from
their ores by means of solutions containing potassium
cyanide, ammonium carbonate, and sodium chloride,
and the subsequent precipitation of the dissolved metals
by means of pieces or plates of zine suspended in the
solution. A caveat for the use of cyanide was filed in
the United States Patent Office hy F. M. Endlich and
N. W. Mihlenberger, during the same year, but was
subsequently abandoned. At Park City, Utah, about
the same time, Louis Janin, jr., made experiments

LJournal of the American Chemical Society, 1904, Vol. 26,
pages 550 to 55b.

with eyanide in extracting silver and gold from ores,
which led to his filing a caveat on May 1, 1886, He
did not press this to an issue, but he published his
results in the Engineering and Mining Journal, 1888.%
W. A. Dixon also made experiments with e¢yanide on
Australian ores, and recorded his results in a paper
read before the Royal Society of New South Wales,

The cyanide process acquired commercial value in
1887, when John 8. MacArthur and W, Forrest, of
(lasgow, Scotland, applied, on October 19, for their
English patent covering the use of dilute solutions of
cyanides in the extraction of the precious metals. Later
they obtained a patent for the use of zine as a precipi-
tant in o particular state of subdivision.

The commercial value of the cyanide process was
demonstrated by tests made on a lnrge seale, with ore
from the New Zealand Crown mine, in June and July,
1888,  Commercial success dates from the introduetion
of the MacArthur-Forrest process, in 180, in the Wit-
watersrand gold fields in South Africa, the first eyanide
plant in the world for treating tailings having heen
erected at Johannesburg in April, 1890.° In tho Wit-
watersrand alone, at the end of 1891, there were 0 com-
panies treating tailings by the eyanide process; at the
end of 1892 there were 22; and ab the end of 1803 there
were 82, with a vecord of 143,500 tons per month
treated. By the use of this process there were re-
covered in the Rand 256 ounces of gold in 1800, 34,862
ounces in 1891, 178,688 ounces in 1892, 330,510 ounces
in 1898, 714,122 ounces in 1894, 753,490 ounces in 1845,
and 703,704 ounces in 1896; the output then ingreased
up to September, 1808, when the commencement of
active hostilities in the Boer War interfered with the
active working of the mines.

Methods—The eyanide process consists in lixiviat-
ing the finely powdered ore with a dilute solution of an
alkali cyanide, drawing off this solution when charged
with the precious metals, and precipitating these metals
from the solution. In the patents of MacArthur and
Forrest the claims were made for the use of dilute solu-
tions of cyanide (not more than 8 parts of cyanogen to
1,000 parts of water); the employnient of caustic alka-
lies for neutralizing acid oves, prior to their digestion
in the eyanide solution; and the use of zine, preferably
ina filiform condition, as a precipitant. The cyanide first
used was potassium cyanide, but eyan-salt, whichisamix-
ture of sodium and potassium cyanides, hag come into
extended use. The tailings, or a charge of ore crushed
to the desived finenecss, are placed in the leaching vats
or tanks and, if acid, given a preliminary treatment
with lime or sodium hydroxide, which is generally
waghed out before further treatment. The ore is then
subjected to the action of the eyanide solution, which
is usnally admitted at the bottom of the leaching vat;
after digesting for a length of time, depending on the

% Page 548, .
¥ Alfred James, Cyanide Practice, frontispiece, 1902,
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character of the charge, ite fineness, its freedom from
slimes, and the strength of the cyanide solution, the
solution containing the precious metals is drawn off
and the operation repeated. According to Klsner’s
equation and the elaborate investigations of MacLaurin
and Christy, the presence of oxygen in the solution is
essential, hence many operators use sodium peroxide
or other oxidizing agents with their cyanide solutions.

The leaching or percolation vats vary much in form,
dimensions, and construction. Thus they may he of
wood, barrel-shaped, 22.5 feet in diameter and 4 feot
deep, and holding a charge of 30 tons; or of conerete,
rectangular, 50 by 40 feet in area and 4 feet deep, and
Lolding 150 tons. :

“The following facts from Packard's paper on ‘“The
Cyanide Process in the United States”' indicates the
wide ranges of variation in methods:

In the Mereur district the ore i covered with solu-
tion, which is allowed to stand from thirty minutes to
six hours and then drawn off. This operation is repeated
from eight to thirty-five times. IHere the material
leached is so coarse that there is no danger of *‘ packing.”
Each operation of covering takes from two to six hours,
A few mills cover the pulp with solution, allow it to
stand forty-eight to ninety-six hours, draw it off; and
wash. Many of the mills follow the strong solution
with a wash of weak solution (one-tenth per centor less).
This ig in turn followed by a water wash, which flows
through the zine boxes into the weak solution tank and
becomes the first wash for the next charge,

In the extraction processes referred to above the
treatment with cyanide solutions is accomplished by
percolation. This method is widely and successfully
used, but it has its disadvantages. If the material
treated is a clean sand, the solution penetrates through-
out the mass, exerting its full solvent cffect, and the
subsequent draining and washing are easily accom-
plished. But if the ore containg some kind of rock
which is converted by the crushing into a powder that
when moistened produces slimes—a formation which is
most marked when the rock is of a clayey nature—the
presence of these ore slimes in the leaching vats may
retard or even prevent percolation, according to their
amount and character. In working ores of this kind,
the difficulty has been obviated by coarse crushing, but
in that case gold is lost, because the solvent can not
penetrate through the coarser granules of ore to the
inclosed grains of metal. To overcome these defects in
the process, resort is had—as in the Pelatan-Clerici
process, or in the use of the Aurex sluice—to agitation

_during exposure to the eyanide solution. Furthermore,
since in these processes amalgamation and precipitation
‘are carried on nearly simultaneously with solution, not
only is the coarse gold quickly removed, but the rusty"

! Transactions of the American Institute of Mining Engineers,
Vol. XX VI, pages 709 to 721.

gold is made capable of amalgamation through heing
cleansed by the action of the cyanide and the electric
cnrrvent, which are employed simultaneously, while the
float gold is either amalgamated directly or dissolved
and then preeipitated. In these processes the precious
metals are recovered as amalgams, which need only
retorting and melting to be ready for the mint. _

A novel method of overcoming the impermeability
of slimes is found in the suggestion of Count von
Schwerin, * who proposes to remove water from wet clay
and similar amorphous fine slimes by passing through
the massan electric current, whereby the water is driven
to the cathode and the solid particles to the anode by
““electric endosmosis.”  The apparatus consists of a
wooden vat having for a hottom a hrass netting, which
forms the eathode; the water being drawn to the net-
ting quickly runs off.

In the MacArthor-Forrest process, the eyanide solu-
tion containing the gold and silver is next run into zine
boxes for the precipitation of the precious metals.
The zine boxes, like the leaching vats, vary in character
at the different works, A form in common use in the
United States is made of 2-inch dressed planls, bolted
together and painted with parafin paint; it is divided
into six compartments, 18 by 20 inches in cross section
and 20 inches deep, and is provided with a sereen about
4 inches above the bottom, on which to place the zine
shavings, Aboutsixty ponnds of shavings ave required
to fill the box. Itis provided with an inlet and an out-
let pipe, and in the bottom of each .compartment is
placed a 1-inch pipe elosed with a stopeock, through
which the slimes are drawn off in cleaning up. The
circulation in the zine box is secured by having the fivst
partition of a compartment extend from the top of the
box to within 8 inches of the bottom, while the second
partition extends from the bottom of the box to within
9 inches of the top. The screen for the zine shavings
is stretohed between. The solution from the entrance
pipe falls to the bottom of the box, passes under the
first partition, rises up through the zine shavings, flows
over the second partition, and thus proceeds up and
down from compartment to compartment until it
reaches the exit pipe of the hox. The Mercur mill is
cquipped with long sheet-iron boxes having wooden
partitionswedged into place; these can easily be removed
for cleaning up, the slimes being all brushed together.
At the Cripple Creek mill, the slime discharge pipes of
the zine boxes lead from the side of each compartment
and discharge the slime into a trough leading to a tank,

When the potassinm eyanide solution comes into con-
tact with the gold in the leaching vat, the gold is dis-
solved, forming potassium aurocyanide, according to
the following equation:

4 KCy 42 Au -+ O 4 H,0 =2 KAuCy, + 2 KHO.

2 Zeitschrift der Elektrochemie, 1903, page 739.
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According to Christy,' when the solution of potassium
aurocyanide, containing, as it usually does, an excess
of potassium cyanide, is brought into contact with the
zine, the reaction may be represented by

2 KAuCy, + 8 Zn 4 KCy + 2 H,0 =2 (ZnCy, . 2 KCy) -
K,0,7Zn 4+ 2 I, 4 2 Au;

but in the absence of free potassium cyanide the suc-
cessive reactions taking place may be summed up in the
following equation:

4 KAaCy, -4 Zn+-2 H,0 =2 ZnCy, + ZnCy, . 2 KCy - K,0,7n-}
2 H,-4 Au.

Christy also says:

According to the substitution reaction, one atom of zine replaces
two atoms of gold, or 1 ounce of zine should precipitate 6.2 ounces
of gold; whereas, as everyone knows, in practice 1 ounce of zine
will precipitate only one-Bfth to one-fifteenth of an ounce of gold,
or thirty to ninety times less than the amount called for by the
reaction by substitution. According to the reactions I have sug-
gested, in the absence of free ecyanide of potassium and caustic pot-
ash 1 ounce of zinc should precipitate 8.1 ounces of gold; in the
presence of a moderate excess of cyanide of potassium it should pre-
cipitate 2,06 ounces. The apparent discrepancy that seems still to
remain between theory and practice is in reality due to the facts,
firat, that the free alkali (potach in particular) formed in the solu-
tion of the gold, or added to neuntralize the free acid in the ore,
also dissolves the zinc ag potagsinim zincate; second, that an excess
of potassium cyanide dissolves the zine on its own account, both
as the double cyanide and as the zincate of potassium; third, it
should also be remembered that water containing dissolved oxy-
gen attacks metallic zine quite vigorously, forming hydrate of zinc.

According to Packard, the 60 pounds of zine shavings
required to fill the zinc boxes described above will pre-
cipitate the gold from about 1,500 pounds of 0.2 per
cent solution per hour, the solution carrying from 0.1
to 0.8 ounce of gold per ton on entering the zine hox,
and from 0.01 to 0.05 ounce on leaving it. The gold in
wash waters and weaker solutions is less easily pre-
cipitated, a much longer contact with the zine heing
required,

On cleaning up, the zine shavings are washed and the
finely powdered portions, called zinc-gold slimes, are
sereened through sieves varying in mesh, at the differ-
ent mills, from one-fourth-inch mesh to 60-mesh, the
coarse stuff being returned to the zinc box. In this
country, where the zine-gold slimes are treated at the
mills, they are subjected to the action of an acid, such as
sulphurie, which removes much of the zinc and other
soluble bodies, and the residues are then washed, dried,
fluxed, and melted. A few mills ship these slimes to
smelters and refiners, but the difficulty of obtaining a
satisfactory sample, and the almost constant wide disa-
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greement. between buyer and seller have led many
smelters to refuse to handle them.

In discussing Professor Christy’s paper Mr. Francis
L. Bosqui stated® that at Bodie, Cal., after many dis-
couraging failures, the following method of opevating
in treating the zinc-gold slimes was adopted, and has
been followed with entire success:

The glimes and fiue zine are discharged directly from the zine
hoxes into a redwood vat 6 feet in diameter and 2 fect deep. This
vat is protected on the inside by several coats of paraflin paint, has
a slight bottom incline for drainage, and is provided with a 2-inch
discharge valve. Here the slimes are treated with sulphuric acid.
After the destruction of the zine, the zine sulphate and the slight
excess of acid present are diluted by filling the vat with warm
water. 'Within an hour the bulk of the precipitate will have settled
to the bottom. The supernatant liquor, to the amount of about
400 gallons, which still contains a small amount of gold slimes in
suspension, ig then siphoned off into a 10-ton settling vat.

The gold slimes are treated with a succession of these washes,
the supernatant liquor being each time drawn off into the settling
vat, until the amount of zine sulphate remaining in the slimes is
insignificant. The liquor siphoned off into the settling vat, which
containg only a very small quantity of slimes in proportion to the
total quantity obtained, is left to settle between clean-ups. The
clear liquor is drawn off just before a succeeding clean-up, and at
long intervals the precipitate is gathered from the Dottom and
melted.

The bulk of the slimes ig flnally discharged from the acid vat
into a filter box. This box is provided, about a foot fromn the top,
with aperforated partition which is closely covered with two thick-
nesses of ovdinary mill blanketing. From the compartment he-
neath thiy filter the air is withdrawn by means of a steam ejector,
and the water is thug removed from the slimes by suction. At the
bottom of the hox is a 1-inch discharge valve for drawing off the
accumulated clear lignid. By qeeasionally seraping the filter
blankets the passage of water throngh them is greatly facilitated.
These blankets are removed and washed after cach clean-up, nnd
clean ones are gubstituted. The partially dried slimes from the
blankets are then completely dried over a furnace and .melted in
erucibles.  The zine residues being thus pretty thoroughly removed
from the slimes, the difficulties in melting are reduced to o min-
imum, * * %

For some time a considerabls value went into the slag, which
had to be shipped to the smelting works.,  But after a goad deal of
experimentation a very suitable flux hag heen found, which re-
duces the slag value to alimost nothing., A dust chamber has been
constructed in connection with the melting furnace, and an effective
damper introduced in the course of the flue. The latter is closed
at each charging of the crucible, and “*dusting’’ is thus almost
entirely avoided.

Our loss in melting has never been more than barely appreci-
able, and now, since the introduction of a dust chamber and
damper, is wholly ingignificant. The wonderfully close corre-
gpondence between our acthal bullion yield and the extraction
indicated by careful assays of charged and discharged tailings
wonld in itself weaken the supposition of any considerable loss in
melting.  To be sure, our hullion is low grade, but we suffer no
inconvenience from this except the small increase in cost of trans-
portation and refining in proportion to the value of the bars.

! Transactions of the American Institute of Mining Engineers,

Vol. XX VI, pages 735 to 772.

* Trangactions of the American Institute of Mining HEngineers,
Val. XX VII, pages 837 to 846,
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Precipitants other than filiform zine are sometimes
employed tothrow down the gold. Thus, at the Delamar
mine, Nevada, the precipitation is by zinc duost,* with
agitation: Molloy precipitates with sodium or potassium
amalgam, Moldenhauer with aluminum, Johnston with
pulverized carbon, Christy with cuprous chloride, and
De Wilde withcuprie sulphate. Precipitation is effected
also by electricity, amalgamated copper plates being
used in the Pelatan-Clerici process, and thin lead plates
as cathodes, with iron anodes, in the Siemens-Halske
process.

Ilectro-deposition processes seem to possess an ad-
vantage over zine precipitation processes in that the
presence of caustic soda makes no difference in the re-
sult, and that they ave as effective with a weak as with
8 strong solution. Very weak cyanide solutions may
therefore be used in the leaching vats. Charles Butters,
who has heen closely identified with the development of
the cyanide process from its introduction into this
country in practical form, and has had extensive pro-

18, T, Emmons, Transactions of the American Institute of Mining
Engineers, Vol. XX XI, pages 858 to 683,

fessional experience in South Africa, soys® that in our
more modern plants the electrolytic and zine processes
are now used in combination for the recovery of the
metal from cyanide solutions. The solution is first
cleaned by the electrolytic process, It extracts from
90 to 94 per cent of all the products, including prac-
tically all of the copper. Ahout 8 to 9 per cent of the
electric box capacity is then filled with zine, which,
aided by the electric currvent, removes the small quan-
tities of gold and silver remaining.- By this combination
the zine is constantly at its best, as everything that
would injure the surface of the zinc as a precipitating
surface has been eliminated by the previous electrolytic
treatment, At Butters’ mines, in Salvador, an extrac-
tion of about 99 per cent of the values in solution is
made on regular monthly runs. This process is used
alsoat Virginia City, Nev., and at Minas Prietas, Mexico.

The following tables from Packard’s paper clearly set
forth some of the variations which obtain in the use of
the cyanide process with precipitation by zine in prac-
tice, with the results:

*Electro-chemical Industry, Vol. II, page 207,

Deseription of ores used in eyaniding, with precipitation by zine.

COMPOSITION,
MILL AT CILARACTER.
5104, Fe, AlyOg, CaCO;. 8. Other elements,
Per cend, Percent, | Pereent, | Per cenl.
Mercur, Utah.. Porphyry and limestone 70 to 80 BLOI0 |evnrninnannn Ay, He,
Sunghine, Utah Decomposed porphyry and quartz...... 70 to 80 Htolo 12 to 16 .| As, 8h, Te,
Bingham, Utah Sandy quartz, with iron exldized from sule [[.ooeiiiedoeeiearinredianerosansns Little, |. .| As, 0.2 per cent; Cu; much
phides and bunches of lead carbonate, i free aeld,
Gt Bdge, Mont venne.... Porphyry and HMESONEe. oo v veae s eaevinvenas ueemreeraansfoaraanaaneee]rannesecnereloeneasnsannn
Cooke, Mont.......... ...| Decomposed porphyry....oocevieieiannnns o 84 3.6 2.6 10,8 0.8
Black Hills, 8. Dak ........| Siliea, with iron in varying conditions....... ’ &0 to 96 Varies, Joeeeeeeeee]onnns i \:m‘iti.‘li, 'fmucs of Cu, Mn, As, 8b,
.................................... 21 to 8 Small, | Te,

Cripple Creek, Colo..... o By )

1 Caleiam,

2 Cnleium oxide,

Methods of treatinent and results in cyaniding, with precipitation by zine.

Capreity,[Size of ove
tons per | leached
day., mesh,

Predminary treat- | Strength of ey-

MILE AT— ment. nnide solutions,

Number
of hours
leached,

Inches, Der cenl,

Mercur, Utah.......... 200 A NONe covwinnnnnnns 0,20 to 0,26
Sunshine, Utah........ 0 i Lime ...l 0.08 to 0.20
Bingham, Utah., 40 3 Sodium dioxide ..| 0.025 (o 0.125
Gilt Bdge, Mont....... it} 20| None cooooeevnenn. 0,16
Cooke, Mont........... P 16-20 | Lime ..... 0, 2h
Blaek Hills, 8, Dak....] - {0 30 | Lime'....... <o 0,50 to 0,75
Cripple Creek, Colo.... 75 40 | Various, lime.. ... 0,05 to 0,76

Cyanide {00 ASNAY OF ORE,
constmed | A (“m‘“[““,“fl U Exteaction| Cost per
per ton of D"ltu,mt(,)rlmh of gold, ton.
ove trented, rented. tiold, gilver.
Ounees per | OQunees
Lounds. DPaundds, ton, per lon, Ler cend.
44 L 0.5 to 6,0 80 to 87
48 0,78 [0 | P |
120 10 (.80 0,25 80 ¢
72 0.2 0,25 0.8 5
48 1 1Lhto 2.0 0,26 A0 1 F) T R | A
906 L2 feennernncuanane 0.3 to 0.9 85
100 | LOtol.0 0.25 to 0,50 1.0 a9

Mr. W. H. Davis has discovered that by subjecting
foul eyanide solutions to the action of alternating elec-
tric currents the solutions ave not only regenerated,
owing to the precipitation of the foul matter present,
but the resultant solution is more active and hag a
higher solvent power than a normal cyanide solution.
He attributes this increased efficiency to cyanogen

which has been set free in the electrolysis, being held
digsolved in the solution. This process of treatment
was introduced on a working scale at the Smuggler-
Union mines, Colorado, in May, 1902, and it is claimed
that by ity use tailings carrying as low a value as $1.80
per ton have been treated at a profit, the average cost
of treatment being 50 cents per ton. The published
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statement* of the manager of these mines, comparing
the results of the operations for the four months pre-
ceding with those for the four months succeeding the
introduction of this process for regenerating the foul
solutions, states that the application of the process
resulted in a reduction of 29,78 per cent in the quantity

1Report of the Director of the Mint upon the Production of the
Precious Metals during 1902, pages 99 to 101: 1903,
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of potassium cyanide consumed and an increase of 17.09
per cent in the quantity of gold and ot 4.81 per cent in
the quantity of silver extracted.

The rvesults of simultaneous cyaniding, agitation,
amalgamation, and electro-deposition are set forth in
the following table, given by T. M. Chatard and Cabell
Whitebead: * ‘

? Engincering and Mining Journal, Vol. LXIX, page 139,

LBesults of simultancous eyaniding, agitation, amalgamation, and electro-deposition. .
1

. ORE ABSAY,

ORE USED, moesh, { of run.,

1

|

. ‘

Sereen | Length ‘
Gold. | silver. i

Henrvy (60 per gent) sulphuret ore, North Caro- 411i1’1_,r Ounees. 0"3"‘1.’,’.‘3‘

Hna... frevterearesrars e e enaraaranan [tle] 71 1.075 .
Telluride slimy, Cripple |f 60 GO 0.0 0,60
(15 TELY SR 6 ) < U 1 60 4b l* Ell) 0. :39
Talluride, iike No. 2, Cripple Creek, Colo,........ I f’,g 28 t)t;,'; 8 ped
Telluride oxidized, dark red, very slimy, Cripplo 60 00 || 455 ;
Creek, Colo ..... R - { 60 || 4586
Heovy sulphuret, Boulder ¢ Y, G0} . 60 0.40
Heavy sulphuret, South Amerieal O 601 Lon
Republic Mine, Washington 0 60 it 6.80
Republie Mine, finer ground 50 | 6.30

Republic Mine, still finer..
Rich ore, Virginia, contains ma, ¢
Republie Mine, Washington, mill pulp.
Republic Mine, Washington, mdll pulp.
Republie Mine, Washington, mill pulp.
Republie Mine, Washington, mill pulp......
Republic Mine, Washington, coirse ore ...
Republic Mine, Washangton, conrse luilings, .
Republie Mine, Washington, coarse tailing
Rough mill coneentrates, Georgle

Sulphuret ore, Georgls 40 go | 2.6
Silver ore, Honduras® 100 o || 0.71
Tree quartz, California ..o oo iiiiiiiiiiiiia 100 90 || 0.478

1 Contained arsenie and antimony.

In this connection it may be noted that in Wagner’s
Chemical Technology? there is described a method of
treating refractory ores, invented by W. Crookes, which
consists in subjecting the powdered ore to the action of
an alternating current in the presence of a solution
of mereuric cyanide or of some other seluble salt of
mereury.

The methods used in the Witwatersrand have been
deseribed recently by John Hays Hammond,* as
follows:

The following deseription applies to the treatment of ores in the
pyritic zones. Ores from the upper (oxidized) horizonsg of the
reefs, which constitute but a small percentage of the ores treated,
require a slight modification of the process.

The ground near the mines iy level, and does not permit trans-
portation by gravity; consequently the ore must be first elevated
into the ore bing at the mill, and the tailings leaving the mill must
be elevated for treatment by the cyanide process. This is done
either by tailing pumps or, preferably, by tailing wheels, These are
from 40 to 50 feet in diameter, and discharge the tailings into a
launder, which, with a grade of about 8.5 per cent, carries them to
the cyanide works. The auriferous pyrites are, to a large extent,
taken out as concentrates hy means of Spitzlutten (hydraulic

* Manual of Chemieal Technology, R. von Wagner, translated by
W. Oroolkes, 1892, page 191. ‘ .

f Transactions of the American Institute of Mining Engincers,
Vol. XXXI, pages 817 to 854: 1902,

TAILINGS s RAcTION. || STRENGTI OF CYANIDE (| oo
ASSAY. EXTRACTION, SOLUTION. | BLECTRIC CURRENT.
Amperes
4 stver. | @ sver. || Star 2 o ; per
Gold, | kilver, ‘ Gold, | Silver, || Start, | End, | Loss, Vaolts, SquAre
| [not.
‘ .
................ Jp— . S ;
i ( I :
Ounees, |Qunces. “ Per el ] Pevct. || Perel, | Pepel, v Prrel, |
0,20 0.60 81,41 [ AL0QY 0,181 1 0064 | 0,067 1,85 0,20
0,10 0,85 ‘ B8,00 1 42,00 [ 0.100 [ 0,160 . i 2,10 0.17
0,10 88,901 83.00 | 0188 [ 0,162 2,01 0.23
(.12 87,47 | 41,51 0185 | 0,134 2,20 0.6
0.07 02,68 1 H6,92 0,250 1 0,164 230 0.2
0,12 07.88 1 7880 [ 0.6 0. 081 1,01 0.18
0210 07,817 8LT6 1 0,164 | 00120 0 0,080 180 0. 19
.12 70,00 | 6400 0150 | 0.0 1 0,001 202 22
.60 80 1 L8R 0,180 | 0,078 | 0,102 2,02 0,23
2,10 G666 | BLA9 | 0,087 | 0,201 | 0,086 210 0.26
1.45 77,00 [ 60,18 || 0,280 | 0.200 | 0,080 2.30 (.21
0,48 92,88 1 83,41 0,281 G164 | 00067 2,63 0,14
1. 66 h 0,202 1 018 ) 0,107 2,78 0.7
0.0 0,170 1 0,105 | 0. 065 3,97 0, 67
0,25 0.245 | 0,190 1 0,005 3,08 L BV
0,20 2.4 0,820 1 0,225 | 0.005 310 0 50
0,136 | 1,48 0,277 | 0,202 0.075 4,00 0. 50
0.876 | 1,025 0.198 1 0,00 1 0,080 | No moeter, Q0. 16
0,25 1,125 0,117 | 0,080 | 0,037 3,00 0. 33
0.2 1,10 L4 1887 0 00165 | 0,000 | 0,080 ) No meter, 0,48
01258 | 0.87 &LB7 1 26,00 1 0,149 0,008 | 0,086 || No meter. 0. 48
0,27 0,50 80,923 K000 1 0970 ] 0,214 | 0.002 2.8 0.57
0,10 6,00 85,91 [ 91,76 0,203 | 0,176 | 0.088 4,0 0. 83
0.05 | 0.525 | 80,40 | 44,02 p 0.985 | 0.100 | 0.005 2.6 0,94
B

2 Contained silver ehloride.

clagsifier). About 10 per cent of the mill pulp recovered in this
way consigts of pyrites with coarse sand, a concentration of 10 to
1 being obtained, These concentrates are taken to tanks for gep-
arate treatment, IFrom two.to three weeks of treatment is required
in order to obtain from this material a recovery of from 90 to 93
per cent of the gold it containg. A solution of aliout 0.25 to 0.8
per cent of cyanide of potassium is used. After passing over the
Spitzlutten the tailings are run to Spitzkasten (pointed hoxes),
where the heavier sands are allowed to settle, while the lighter
material (slimes) overflows, and is carried to the slime works for
special treatment. The sands which settle in the Spitzkasten,
representing about 70 per cent of the hattery pulp, are continu-
ously discharged by pipes leading Ifrom the Dottom of the box,
and are delivered by a hose or by an automatie revolving distribu-
tor to settling tanks, into which they are so fed asto be as thor-
oughly mixed as possible, This separation of the sands from the
slimes hag to be carvefully made, so as to remove: all clayey sub-
stances, the presence of which would otherwise prevent rapid per-
colation of the solution and the free actess of atmospherie oxygen,
which is essential to the solution of gold by cyanide.

Most of the modern plants have a system of double treatment,
the tailings being settled in the settling tanks, when they are
treated, after being allowed to drain, with a weak solution of
cyanide of potassium. This addition of the cyanide of potnssinm
is made rather for the purpose of saturating the sands with the
solution than for thorough leaching, which would be difficult on
account of the packing of the sands as they are gettled, rendering
percolation diflicult. Alter the solution has been drained off, the
sands from the settling tanks are discharged into. the leaching

3
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tanks, placed immediately below the settling tanks, from which
they are filled from digcharge doors on the hottom of the latter.
For & 200-stamp plant 16 steel settling and 16 steel leaching tanks
are usually employed. From 3 to 4 settling and leaching tanks are
uged for the treatment of the Spitzlutten concentrates above de-

. seribed,  The settling tanks are usnally 40 feet in dinneter and 9
{eet high, The leaching tanks have the same.diameter, hut usu-

ally a foot less height. The capacity of these tanks is about 400
tons of pulp each.

In the leaching tanks the pulp is subjected to three treatinents
with eyanideof potassium. Where the MacArthur-Forrest process
is used, the strong solution containg 0.25 per cent, the medinm
solution 0.2 per cent, and the weak solution 0.10 per cent of KCy.
In the Siemens-Halske process the solutions are weaker, namely,
the strong solution, 0.10; medinm, 0.02; and weak, 0.01 per cent
of XCly.

The treatment requires from four to seven days. IFrom 130 to
150 tons of golution are usnally employed for 100 tons of sand.
After heing allowed to drain, the sands are discharged through
bottom discharge doors into frucks, in which they are removed to
residues or tailings heaps. Iere, again, elevation is necessary, on
account of the flatness of the country, and is usually effeeted by
the endless rope system., These tailings heaps are conspicuous
throughout the mining district. By reason of the heavy winds
prevailing at certain seagons of the year, they are becoming a great
nuisanee, and the question of their future disposition is one of the
problems for the mining engineer.

The cyanide solution, after being drawn off from the leaching
tanks, is taken to the precipitation boxes. The gold from the
strong solution is precipitated in one set and that from the weak
golution in another set of boxes.  Precipitation is effected Dy either
the MacArthur-Forrest or the Siemens-Halske process.

The Macdrthur-Forrest process.—In this process the gold is pre-
cipitated by zine, the solution passing upward through a guccession
of compartments, in which are placed zine ghavings or filings, rest-
ing on a movable tray of coarse screening,  About twenty precipi-
tation boxes, 20 feet by 3 feet by 8 feet 9 inches in size, ave used.
The gold bearing solution is brought into close contact with the
zine, causing the deposition of the gold, partly aga metallic coating
on the zine and partly as gold slimes, which sink to the bottom
of the box. As the zine is gradually dissolved by eyanide more
is added.

Onee or twice a month the hoxes are emptied, and the gold
slimes are treated with dilute sulphurie acid, then dried and melted
in ¢rncibles.  The dried slimes contain about 15 to 20 per cent of
gold, and after fluxing with borax and soda an ingot of 0.750 to
0.800 fineness in gold and 0.100 in silver isobtained. Theslag, ear-
rying from 5 to 50 ounces of gold per ton, is nsually sold to smelters,

This precipitation process yields satisfactory results only with
solutions containing more than 0.1 per cent of eyanide, the weaker
solutions not being acted upon by zine,  An improvement of the
method is the addition of lead to the zine, whereby the combina-
tion of the two metals forms a galvanie couple, which also reacts
with weaker solutions, such as are employed, for example, in the
treatment of slimes,

The Siemens-Iualske process.—In this process the selution Hows
through. compartments very similar to the zine boxes above de-
seribed, but the zine shavings are: here replaced with lead strips
(0.1 pound per square foot) or shavings hung between iron plates
placed vertically and longitudinally in the box, about 4 inches
apart. The lead strips are connected with the negative, and the
iron plates with the positive, pole of a dynamo, and the solution ia
thus electrolytically decomposed, the gold being plated on the lead
eathode. The iron plates are wrapped in canvag to prevent short
cireniting. The current employed is from 2 to 8 volts, giving a eur-
rent dengity of about 0.06 amperes per square foot of cathode.
Once a month the lead sheets are removed and replaced, and the
gold coated lead is melted and cupelled, yielding a bullion of 0.880
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fine in gold and 0.100 in silver. The litharge is sold to sinelters.
The solutions passing through the treatment hoxes are collected in
tanks, and are made up to a proper strength by adding the neces-
sary KCy.

The cost of the Siemens-Halske process is slightly greater than
that of zine precipitation, and the percentage of extraction is
about the same.  But the Siemens-Halske process may be applied
to any solution, weak or strong,

. A digest covering most of the patents issued by the
United States Patent Office in certain of the subclasses
of metallurgy, and subelass 15 of electrolysis, up to
1904, is given in the Appendix.

Seope~From the description of its mode of opera-
tion it is evident that the ““straight eyanide process ” is
veadily applicable to free milling ores which ave free
from mineral substances that would foul the solution or
consume the cyanogen salt, and the gold in which is
finely divided and so exposed that the eyanide solution
may come in intimate contact with it. In old tailings
which have been exposed for years to the action of the
weather, whereby the sulphurets have heen oxidized
and the acids and salts formed, dissolved and washed
away, there has heen found much material ready at
hand for immediate treatment in the simplest manner.
The problem is comparatively simple, also, in the tase of
siliccous gold hearing deposits free from sulphurets,
but the ore must be crushed, and in many instances it
is more economical to concentrate it than to expose the
entire mass to the action of the cyanide solution.
Moreover, even in the case of neutral and otherwise
suitable ores, the fine particles of metallic gold may he
so enveloped in an impermeable covering—such as iron
or aluminum hydroxide—as to necessitate a preliminary
treatment, such as roasting, to rupture the envelope.
An example of this kind is found in the ores of the
Republic gold mine, Washington, described by T. M.
Chatard and Cabell Whitehead.' When coarse gold
is mingled with the fine, it is usually more economical
to soparate the coarse gold by amalgamation than to
await the slow-acting process of solution. With tail-
ings in which the sulphurets are but partly decomposed
and which still contain ferrous and ferrvic salts and sul-
phtrie acid, cyaniding may be preceded by washing and
neutralization,

The treatment of refractory ores is determined, in
each case, by the chemical and physical characteristics
of the ore under consideration, Hence, we find that
eyaniding may be combined not only with crushing,
roasting, concentration, and amalgamation, but also
with smelting and chlorination, In some instances it
is most advantageous to separate the ore into fractions,
each of which is subjected to a different treatment. In
fact, it is essential to success that the ore should be
thoroughly examined by a competent metallurgical
chemist before any investment in a plant for treatment

Trangactions of the American Institute of Mining Engineers,
Vol. XXX, pages 419 to 423.
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by chemical processes is made, and also that the cyanid-
ing process should be under chemical supervision, in
order that, by assays of the ore and tailings and by
analyses of the ore and the cyanide solutions as they
enter and issue from the zinc boxes, and of the solvent
during preparation and regeneration, a complete check
may be made upon the operation in each of its stages.

Working costs.—It is obvious that the cost of the
cyanide process will vary at the different plants, accord-
ing to the variations in the chemical composition and
physical structure of the ore treated, in the condition
of the ore at the time of treatment—that is, whether it
be in the form of sand or slimes—in the character of
the process and the apparatus used; in the location of the
mill with regard to the supply of ore or tailings used;
and the source of power, water, materials, and labor.
According to H. M. Chance, in the Black Hills, S. Dak.,
the cost of smelting siliceous ores was between $4.75
and $5.75 per ton; the cost of chlorination, from $3.50
to $4.50 per ton; and the cost of the cyanide treatment,
possibly from $3 to $3.75 per ton. From the Report
of the Director of the Mint, for the calendar year 1901,
it appears that in that year there were 11 ¢yanide plants
in active operation in South Dakota, having a united
capacity of over 1,500 tons daily, and that some of
these mills claim to be able to treat ore at a cost not
exceeding 80 cents per ton, though the average cost is
probably nearer §1.50 per ton. Julianand Smart® give
21 different detailed accounts of costs at mines in Aus-
tralin, Africa, and the United States, the results rang-
ing from 2s. 1.23d. per ton by the Siemens process, in
South Afriea, to 17s. 1.02d. per ton by the Diehl proc-
ess, in Western Australia.

Liffect on the world’s supply of the precious metals.—
The data collected at this census deal only with the
output of the United States for 1902. There are no
collected data to afford a comparison of the condition
of this industry in that year with the condition during
any previous period since its introduction into this coun-
try, in 1891, DBut the consensus of evidence, as pre-

sented in current literature, indicates that the industry:

has been constantly growing, that new plants are
going up each year, and that established ones are
increasing their capacity. This is true not only of
the United States, hut also of Africa, Australia, New
Zealand, Mexico, and the other gold producing coun-
tries; from each are coming increased supplies of the
precious metals extracted from low-grade ores and
tailings.

'Transactions of the American Institute of Mining Engineers,
Vol. XXX, pages 278 to 282.

®Production of the Precious Metals during 1901, page 201: 1902,

10yaniding Gold and Silver Oxes, 1904, pages 372 to 381,
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CALENDAR OF' EVENTS AND DISCOVERIES RELATLVE TO

THE PRECIOUS METALS.

1530-1540. Pillage of Peru.
1547-1548, Discovery of Guanajuato silver mines in
Mexico.

1577. Discovery of gold in Brazil.

1670. Discovery of placers of (arazua.

1680. Discovery of placers of Minas-Grernes.

1704-1728. Silver mines opened in Russia.

1743, Discovery of gold in the Ural.

1848. Discovery of placers in Culifornia.

1848, Introduction of Plattner’s chlorination proc-
ess at Reichenstein in Silesia.

1851. Discovery of placers in Australia.

1858, Introduction of hydraulic mining in Cali-
fornia,

1853. Maximum annual production of gold in
California, amounting to $65,000,000 for
the year.

1858. Introduction of chlorination processat Grass

Valley, California.

Invention of dynamite.
Opening of the ¢ banket ” reef of the Rand,

South Afriea.

1889. Development of Manké’s method of besse-
merizing copper mattes, and the success-
ful refining of this impure copper by elee-
tricity.

1890. Introduction of the cyanide process in the
.Rand, South Africa.

1897. Discovery of placers in the Yulkon.

Avpart from the phenomenal annual increase in the
prodiuction of gold during the period from 1841 to 1855,
which includes the discoveries of the rich placers of
California and Australia, the increase in the world’s
production during the last decade of the nineteenth
century was unprecedented. It was most markoed dur-
ing the period from 1891 to 1895, following the opening of
the ‘“banket” reef of the Rand and the introduction of
the cyanide processes, but it was continuous through-
out the decade, except during the period of the Boer
War, and the output of gold in 1902 exceeded that of
any other year of our record except 1899. It is true
that the use of the cyanide procesy is only one of sev-
eral causes contributing to this result, but that it iy an
important one is indicated by the fact that the returns
for this census show that the amount ot gold recovered
by the use of the cyanide process in the United States
in 1902 exceeded that won throughout the whole world
by all existing means during any year of our record up
to 1661, and probably up to 1701,

1866.
1886.
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APPENDIX,

DIGEST OF UNITED STATES PATENTS RELATING TO CYANIDE PROCESSES FOR THE
RECOVERY OF PRECIOUS METALS.

Thig digest covers most of the patents included in the following
classes and subclagses of the United States Patent Office classitica-
tion:

Class 75, —Metallurgy.
Subelasy 18,~—Solutions and Precipitation.
Subelasy 86.—Solutions and Precipitation—Apparatus,
Subelass 185.—Cyanides,
Class 204 —Flectrolysis.
Subelass 15, —Aqueous Bath, Ores.

Some of the patents in these eategories are quite foreign to the
subject under consideration, and many but indirectly related to it
It has been thought, however, from the form which discussions
of patent issues often take, to Include the latter, Theaim in mak-
ing the digest has been to give such o gketeh as will indicate the
nature of the invention and what is claimed by the inventor, this
generally heing done by an actual abstract from or paraphrase of
the words of the letters patent, but no responsibility is assued
for the opinions, theories, or claims thus set forth,  Other related
patents may have been granted which do not appear in this digest,
becanse they are not embraced in the subelasses enumerated,
Thus, the patents number 229586, to Thomas ¢ Clark; 236424, to *
TL. W. Taucett; and 244080, to John F. SBanders, do not appear in
this digest, becanse the first two are classified under subelags “ Re-
ducing and Separating—Disintegrating Ores,” and the third under
subelass ¢ Reducing and Separating—CGold and Silver,”” and neither
of these subclasses is included in this digest.

CLASS 75.—METALLURGY,
Subeluss 18.—Solutions and Precipitation.

15642~ August 12, 1856. W. ZIERVOGEL,
of sepavating silver from the ore.

The application of water or a solution of snlphate of copper
slightly impregnated with sulphuric acid instead of lead, quick-
silver, or salt, hitherto used for this purpose, to the process of sep-
arating silver from copper and other ores, rendering thereby this
separation eagler, shorter, less expensive, and not noxious to the
health of the operator,

19991 —April 20, 1858, 1, GarTMAN,
of sulphureted ores,

Tho use of sulphuric acid in connection with the hydrate, carbon-
ate, or sulphate of potagh or soda, or with any compound thereof,
in the mode of working the native metallic sulphurets.
85842—July 8, 1862.

Jrom waste solutions, :

Attaching to the waste pipe of the sink or basin into which per-
sous using silver in golutions suffer thew to be wasted, a vessel o
arvanged and constructed that the liquids passing from the sink
shall run into, through, and out of said vessel, and between the

Improvement in processes

Dmprrovement i the trecdment

J. Smaw.  Improved apparatus for suving silver

time of entering said vessel and escaping therefrom shall be brought
into contact with sueh chemieals or metals agwill cause the whole or
any part of the silver contained in solution to be precipitated and
retained in gaid vessel, while the worthless material is allowed to
eseape.  (This patent way refssued as follows: Reissue 1651, April
§, 1864; reigsue 8606, June 15, 1869; reigsue 4030, June 14 18704
reissue 4969, Division A, July 9, 1872; and reissne 4970, D1v1sxon
B, July 9, 1872.)

J0876—Murch 21,
refining wnalgam.

1865, W, Brucrwer.  Smproved  process  for

The application and use of bichloride of copper, or its equiva-

lent, together with iron pyrites and salt, without reference to the
exaet proportions of each ingredient.

J0085—Merch 28, 1865, G, W. Bagzr.
ores.

Dprovement i treating

In order to produce a valuable metal or metals now almost
wholly cast away in tho treatment of auriferous and argentiferous
pyrites, the inventor proposes to take the caleined oveg as they
come from the furnaces, and, having them well pulverized, subject
them to the action of sulphurous acid in tanks located over the
main discharge flues of his furnaces, whereby a suflicient heat may
be obtained to assist in the reaction of the acid hefore mentioned.
The sulphurous acid thuy used ig-to he formed and collected by
compelling the sulphorous vapors discharged from the roasting
furnace to pags over, through, and in contact with water, so that sul-
phuroud acid will be formed and collected in a properly arranged
tank or tanks, from whence it may be conveyed to the ore tanks,
and thero mixed with the ore thoroughly by agitation in any man-
ner most convenient. After the ore has been subjected to the
action of the acid for a couple of hours the oxide of copper will be
replaced by a sulphate soluble in water, and the oxide of iron

- will be partially brought into the same condition, Should there

be any gold or silver held in solution these metals will be reduced
to the metallic state. The golution is then drawn off by siphon or
otherwise and conveyed to another tank or vat for subseguent
treatment, either by cementation or precipitation for the copper
and evaporation for the sulphate of iron, The ore thus treated
may then be lixiviated by water to wash out all the acid, and this
wadter, which will still hold some dilute golution of the haser met-
aly, may be conveyed to the acid tank and used for the further
formation of sulphurouy acid, - By this means the most concen-
trated golution is alone permitted to pase to the tank or vat for
further treatment. Tt may be considered a well-settled fact that
in all processes of caleination some portion of the precious maetals,
if such ores are under tretinent, escape mechanically or in a
vaporized form. This loss, great or small, as the case may be, has
heretofore been to a great degree irreclaimable. It s claimed as a
part of this improvement that sach loss, whether mechanical or in
the form of vapor, is wholly prevented by arvesting their escape
and returting them, efther in solution or in the sediment of the
liquid acid, to the ore when treated in the ove tanks.

{£05)
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47286—April 18, 1865.
silver ores.

W. L. Fassr.  Improved process of working
The invention consists in a process which ig divided in eight dif-
ferent manipulations, viz, smelting the ore, pulverizing, roasting at
low heat, extracting sulphates with water, roasting regidue with
salt, melting with soda, precipitating silver, precipitating copper.

49687—August 29, 1865, 8. F. Mackiz.
ing ores.

Iproved process for treut-

The mode of obtaining a rich gold residue from ores of gold by
treating the ores by roasting and fusing, and subjecting the roast to
the action of acids,

5283 4— February 27, 1866, J. H. Erwarp and J. L. Haves, Jn-
proved process for separating gold and silver from oves.

The process of oxidizing sulphurets containing the precious met-
alg and converting them into sulphates by the use of solutions of
nitrates,

S0765—July 81, 1866.
Jor dentists.

L. Lasot Improved method of prepuring gold
The use of saccharine substances to precipitate gold from its go-

lutions, thereby forming a mass of erystal shreds extremely useful

and convenient for dental and other purposes.

148356—Murely 10, 1874. J. Dovaras, Jr,
ing stlver from its ores.

Dmprrovement. in extracet-

The process of utilizing the waste liquors of the ordinary ore-
Uhlurldl/mg process, by allowing the insoluble matters contained
in said liquors to precipitate, and then evaporating the clear super-
natant liguid to obtain the soluble ehlorides, which are reapplied
in treating fresh ore.

207695—September 8, 1878, J. Tunnripar.  Dmprovement in sepi-

rating metals from waste solutions. .
The process of separating precious metals from watery solutions,
in which said metals are suspended by passing the watery solutions
or suds through a bath of oil or hydrocarbon liquid.
21996 1—September 23, 1879, F. M. Ly,
ing melals from ores.

Dprovement in extract-

In the treatment of ores containing lead, zine, silver, and cop-
per, the method of securing the neutralization of the solutions of
goluble bases, economizing acid, and carrying over the least possi-
ble quantity of silver and lead, which consists in treating the raw
ores with an acid solution partially saturated by previous attack on
the ores, and treating the partially exhausted ore by raw acid
before the latter is admitted to the raw ore, the said steps being
conducted in a econtinuous, alternate, and methodical manner.

227968—May 25, 1880, W. M. Davis.
solutions,

Depositing gold  from its

The process of obtaining gold from its solution by bringing said
golution in contact with carbon, and thereby depositing the gold
upon it, and of subsequently obtaining the gold from the carbon
by caleination or other equivalent means.

287737—COctober 30, 1888. C A, STRTERELDT,
sulphides.

Process of irealing

The process of treating sulphides, such as those obtained from
the lixiviation process of silver oves, said process consisting in frst
exposing said sulphides to the action of dilute sulphusic acid in
the presence of nitrate of soda, then converting the nitrie oxide
which escapes into nitrous acid and nitric acid, and finally carry-
ing on the process by means of a mixture of nitrous acid and nitric
acid with dilute sulphuric acid.

288838— November 20, 1883.
metallic particles from waler.

J. Minier.  Process of recovering

The method of recovering metals in suspengion in liguid, con-
sisting, essentially, in forcing such liquid through a filtering me-
dinm having a capacity of expansion, and rvesisted by a rigid

MINES AND QUARRIES.

inelosing vessel or medium, and then burning the filling material

or otherwise separating the metal therefrom.

290258—December 18, 1883. J. MiLnen.
and suving metullic particles,

dpparatus for eollecting

An apparatus for recovering metals or metallic empounds in
liquids, consisting of a rigid tank, perforated on one side, in con-
bination with an entrance pipe, provided with a trap and a pres-
sure device,

290458—December 18, 1883, J. MinLer. Method of recovering meteds.
! )

The improved method for recovering metallic particles, slimes,
and similar material containing metal from liquids, consisting,
essentially, in conducting the liquid and metal hearing material to
a settling tank, allowing the gangue to fall to the bottom, drawing
off the liquid, and forcing it under hydrostatic pressure throngh o
filter press, and removing and drying the filtrate.

202605—dJunuary 29, 1884. C. P. WILLIAME,
iy means of alkaline sudphides.

In the art of extracting gold from ores and artiticial gold bhearing
produets by means of alkaline sulphides, the process, whieh con-
sigts in mixing the gold bearing material with carbon and an alka-
line sulphate (or the eqmvnlunts of such earbon and alkaline
sulphate), ealeining said mixture in a nonoxidizing atmosphere at a
temperature helow the puing of fusion of the charge, cooling the
masgs out of contact with the air, and leaching the cooled muass
with water to dissolve out the soluble sulphides, and recovering
the gold therefrom by precipitation,
877809—Lebruary 14, 1888. T, Kippma,  Provess of sepurading pre-

civus metals and hgnerities from solwtions of enpper, salls, ores, matics,

eic., i aeids.

Art of extracting gold

The process of removing precious metals and impurities fram
copper mattes, ores, bullion, ete., consisting in dissolving the same
afterdesnlphurization and caleination in sulphuric acid, in quantitios
suflicient to form a neutral solution, and in adding iron hydrtes to
the neutral golution, wherehy the impurities are precipitated and
settle with the precious metals not dissolved by the sulphurie acid,
leaving a comparatively pure solution of iron and copper salts.

381809—dpril 24, 1888, R, Oxnanp and C. Oxrann.  Treatment
of ores wnd materials containing swlplaw for the extraction of metals
and other constituents.

The method of treating raw or unburned sulphuaret oves of cop-
per and iron to render the copper soluble in water, while lenving
the iron for the most part ingoluble and rendering the sulphur in
the ore available for the manufacture of sulphurie acld, consisting
in mixing the finely pulverized ore to & semifluid consistency with
sulphuric acid and solution of persulphate of irom, heating the
mixture to a temperature such as to evolve sulphurous-acid vapor,
and collecting and eondensing such acid vapor,

387688 —dugust 14, 1888, A, H. Low. Ilxtraction of zine from ores,

The process of extracting zine from ores containing precious
metals, consisting in leaching the ore with an aqueous solution of
sulphurons-acid gag to dissolve out the zine, and then beiling the
leached liguor to expel the sulphurous-acid gas and cause a precip-
itation of the zine,

408615—May 21, 1889. L., H. RusseLL,
with hyposulphite solutions.

Drocess of leacking oves

The process of extracting metal from ores and metajlnrgical
products, which consists in introducing into the ore or product
carbonate of soda, then treating the mass with a solution of sul-
phate of copper, and then treating it with a hyposulphite solution.

413808—Qctober 29, 1889.
ores.

J. 8. MacArraUun.  Process of leaching

The process of treating ores containing oxides or carbonates of
earth metals, consisting in first subjecting such ores to the action
of a proportionate quantity of a solution of a ferrous salt or a hisul-
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phate of an alkali to combine with the oxides or carbonates of
earth metals, and then treating the ores with an acid or slt to
obtain the contained metals.

421081—Tehruary 11, 1890. R, Prarce.  Process of extracting silver
from copper ores, mailes, and other eopper products.

The process of separating silver from ores or mattes containing
base metals, which consists in mixing with the finely pulverized
ore or mattes a quantity of sulphate of sodium or potassinm equal
to 2 per cent, then roasting the mixture, and finally leaching out
by hot water to obtain the sulphate of silver,

440148—November 11, 1890. E. Donr,  Process of separating gold
and platinum from other melals in solution.

The process of separating from an acid solution of gold, plati-
nam, copper, and tin the metallic constituents of said solution,
which process consists in first subjecting the entire solution in the
presence of ether to agitation until the ether becomes yellow, in
then decanting the remaining solution from the yellow ether, in
then subjecting sald remaining solution to agitation in the presence
of essence of lavender until the essential oil becomes brown, and
in then decanting fromn the brown cssential oil the remaining golu-
tion and adding thereto ammonia,

442016—December 2, 1890, . L,
conlaining lead, silver, and zine.
The process of treating ore containing lead, silver, and zine to

remove the zine preparatory to sinelting, consisting in first roasting
the ore, then leaching the ore, filtering the leach fluid through
carhon, then subjecting the leach fluid sneeesgively to the action of
metallic lead and of metallic zine, and finally precipitating the
zine held in golution in the leaching fluid.

£44007—Junuary 20, 1891. W, Wrwr.  DProcess of freating zine ores,
The process of eliminating zine from complex oves, which con-

sists in roasting the ore to form sulphurons-acid gas and oxidize

the zine, then cooling this gag to a temperature of 180° It or helow,
and passing the same in gaseous form in conjunciion with steam
and without oxidation into sulphurie acid through a previously
roasted charge to form soluble sulphite of zine, and then imme-
diately leaching out and separating the zine gulphite with water at
a temperature below 180° F,

4498 14—April 7, 1891, 8. W. Craaa.  Liviviation process of and
apparatus for the extraction of gold or sileer.

The process of restoring the oxygen in a hyposulphite solution
in the lixiviation process, which consists in passing n current of
air through the ore pulp while the said solution is in econtact there-
with, and a leaching vat, a grating at the top therveof through
wliich ore pulp and water are introduced to the interior of the vat,
and a system of crossed separated bars within the vat through
which the ore pulp and water pass, combined with an endless-
apron filter on which the ore pulp and water fall from the said
crossed bars, a trough beneath the filter to receive the water, and
alixiviation vatinto which the apron filter discharges the ore pulp.

JorFiN.  Process of treating ore

471616—March 29, 1892. J, Lumnu.  Process of Ireating refractory
ores.

The continunons process of treating vefractory auriferouns and
argentiferous ores, which consisty in subjecting the ora to the con-
tinuous action of an oxidizing blowpipe flame in direct contact
with the ore at a moderate heat, intermittently subjecting the
heated ore to the action of water, agitating the ore, and then re-

" peating the operation at a higher heat, and finally subjecting it to
an oxidizing roast without chills, whereby the volatile elements
are driven off, the oxidizable elements or compounds are oxidized,

and the precious metals are left free and in suitable condition for
amalgamation or chlorination.
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48186—cApril 19, 1892,

lie zine.

T, G Cuoare.  Method of producing metal-

The process oft producing metallie zine from its ores, which con-
sists in separating the zine and the equally volatile and more
volatile congtituents from the less volatile constituents of the ore
by the use of heat and a reducing agent, then volatilizing and oxi-
dizing the reduced metal, thereby obtaining a condensed oxidized
fume, subjecting this fume to a moderate heat in order to expel itg
soluble constituents more volatile than zine, treating the remaining
producet with dilate sulphuric acid as agolvent, and finally snbject-
ing the resulting solution to the action of an electric current to
precipitate the zine.

481499— August 28, 1892, G, T. Lmwis and C. V. Prrranus,
ess of treating sulphide ores of zine and lead.

The provess of recovering lead and zine from sulphureted lead
and zine-lead ore, which consists in roasting the ore, then smelting
the roagted mnass and exposing the fumes ov volatile matter pro-
duced by said smelting to the action of the gases which are vola-
tilized in the roasting of said ore, together with water, and then
separating the zine solution from the insoluble lead compound and
veeovering the zine and lead.

Proc-

488924~ COctoher 4, 1892. T, 8, Huxnr and J. Dovaras.  Process of
separating copper from eupriferous wickel oves.

The method of separating the copper from a golution containing
copper oxide and oxides of iron and nickel to produce nickeliferous
iron, which consisty in first adding common galt to the said solu-
tion, then passing a stream of sulphuroud acid gas through the said
solution, then precipitating the last traces ol the copper in the form
of metallic coppor, and subsequently crystallizing out the nickel
and fron and ealeining and smelting the produet to obtain nickel-
iferous iron,
48397:2—Octoler 4, 1892, C. Wirrswsan.  Process of treaking miv-

tures condaining sulphides of preeious metals und copper.

The proeess of treating a mixture containing sulphides of the
preciony metals and of copper, which consists in mixing the sul-
phides with solution of a salt of silver, whereby a soluble salt of
copper iy formed and sulphide of silver iy precipitated, separating
the solution containing the copper from the residue containing the
precious metals, roasting this residue to reduce the precions metals
to the metallic state, treating the reduced metals with hot sulphuric
aeid to dissolve the silver, separating the silver solution from the
regidue, and melting the final residue,

490068—Jumwery 17, 1898, T, P, Duwny.
tures conteining sulphides.

Process of treating mix-

The process of treating mixtures containing sulphides of silver
and copper, which consists in heating the sulphides with strong
sulphirie aeld to convert the swiphides into saiphates and dissolve
the sulphate of silver, adding water, to bring the sulphate of copper
also into solution, drawing off the resultant solution, precipitating
the silver therefrom by metallic copper, and recovering the sulphate
of eopper from the remaining solation,

490198—Junuary 17, 1899, A. Fuenen,  Process of oblaining gold,
silrer, and capper from ores,

In processes for obtalning gold, silver, and copper from ores, the
treatment of the vres Ly pulverizing, mixing therewith small
percentages of niter cake or bisulphate of soda and common salt,
furnacing at a ved heat, and then Jeaching.

497478—May 16, 1898, W, R. Incaris and F. Wyarr.  Process of
treuting complex or sulplide oves.
The process of treating complex sulphide ores, which consists,
firgt, in subjecting the ore to a sulphatizing roasting; second,
Jixiviating the roasted ore with water and sulphuric acid and re-
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moving the iron therefron if necessary; third, precipitating the
zine from said solution in the form of carbonate or carbonate and
hydroxide by the use of sodinm carbonate and subsequently con-
verting the same into zinc oxide; fourth, evaporating the sodium
sulphate obtained from the zine sulpbate solution and heating the
same with sodium chloride and coal to convert it into sodium
gulphide; fifth, converting the sodinm sulphide into bicarbonate of
soda by dissolving the same in water and treating the solution
with carbonic acid gas; and lastly, converting the bicarbonate of
goda into sodiwm carbonate by heating the same to drive off the
hydrogen and carbonic acid gas,

509058—November 21, 1898, 1. Warner and . A, Sywevnw, Methed
of concenlrating ores.

The method of concentrating argentiferous lead carbonate ores,
which consists in dissolving out lead from the ore with the aid of
acetic acid, real or combined, and water, out of contact with the
air whereby the lead and carbonic acid eliminated from the ore
are rendered eapable of utilization in the arts, and the undigsolved
silver 1s concentrated in the resiclue.

500683— November 28, 1808, D, K. Trrrr and ¢ WHrrRueAD,

Process of treating precious metal bearing stimes.

The process of treating precious metal bearing slimes, which
consisty in subjecting the glimes to the action of dilute acids to
dissolve the metals and oxides soluble therein and to the action of
a solution of a salt of silver to remove metals more electro-positive
than silver that are present in the metallic state.

50963 4—November 28, 1885, D, K. Tuveree and ¢, Worreinzan,
Process of wefiuing slimes from the clectrolylic vefining of copper,
The process of treating slimes from the electralytic process of

refining copper, which consists in removiig arsenic, antimony,

telluritun, bismuth, and other hmpurities present ag oxides by
treating the glimes with dilute aeid and heating the purified slimes
with strong hydrie sulphate,

513490—~January 80, 1864, S, I, Fanrexs,  Process of treating zine-
lead-sulplide ores, ‘

The process of treating zine-lead-sulphide ores earrying gold or -

silver or goll and silver, which said process consists in, first, finely
comminuting the ore; secondly, roasting the same in an oxidizing
atmosphere; thirdly, leaching such roasted ore with water contain-
ing ferrous sulphate; fourthly, leaching such once leached ore
with an aguecus solution of ferrouns and ferric sulphates; fifthly,
leaching such twice leached ore with water containing ferrong
sulphate; and sixthly, removing iron from the zine sulphate solu-
tion obtained by the first and second of the said leachings by mix-
ing such solutions together and heating them.

516016—Mavch 6, 1894, W, R, Invarrs and I, Wyare, - Treatment
of ores of zine.

The process of treating ores of zine, which consists, first, in sub-
jecting the ore to an oxidizing roasting; second, lixiviating the
roagted ore with water and sulphurie acid; third, separating one-
fourth of the zine-sulphate solution thereby formed from the rest
and precipitating the zine from said separated portion by means
of a sulphide of an alkaline base; fourth, evaporating the remainder
of the zinc-sulphate solution to dryness and mixing the precipi-
tated sulphide therewith; and lastly, heating the mixture in a
suitable furnace whereby sulphurons anhydride gas is evolyed.
G18890—April 24, 1894, L. Kida  Process of catracting zine from

078,

.The process of treating zing oves, which consists, first, in the
preparation of a concentrated solution of sulphurous acid; second,
in leaching the ores or furnace products with this solution to form

“a concentrated zinc sulphite golution free from sulphates; and
third, seattering this solution by steam to dispel the sulphurous
acid and precipitate the zine sulphite,

587 478—CQctober 16, 1894. P. Arcarn. Cyandde and chlorination
process for treating gold or silver bedring ores.

In the process of preparing gold and silver bearing ores for the
extraction of the precious metals, the improvement consisting in
separating the slime from the granulated ore, preventing the form-
ing of acid in the glime by mixing lime therewith, and then form-
ing the mixture into lumps for burning,

S4187 4—Tune 18, 1895. Xo. B. Misrisci.  Process of ertracting gold
and silver from thelr oves. ‘
The process of extracting gold and silver from oxidated or roasted

ores, which consists in mixing the ground ores with sodium hiyy-
drate, mixed with a corresponding quantity of ealeium hydrate,
then gubjecting the mixture to thoe action of chlorine, whereby the
ores are acted upon by chlorates, and hydrochlorites formed *fin
gtatu nascendi,” and then leaching the lye with a concenfrated
sodium-chloride solution, the deterioration of which is prevented
by the addition of the ealeiwmn hydrate to the sodinm hydrate.

Sqligr—Jdune 18, 1895, H. T, Wares and A, Coan,  LProcess of re-
ducing zine slimes,

The process of treating zine slimes containing the precious metals,
which consists in first treating the saine with dilute sulphnric aeid
for the purpose of removing metallie zine, washing the residue to
remove the soluble salts and the remaining acid, and hoiling the
residue thug formed with concentrated sulphuric acid to dissolve
the eyanide of zine and the other salts thereof which are ingoluble
in the dilute acid. k

Ap1659—Tune g5, 1805, J. J. Crooxn.  Process of and upperalus

Jor exivaeting siver from its ores, .

Tha procesy of extracting silver frony its ores, which consists in
roasting the ores with chiloride of godiwm, treating the roasted
masy with a hot aqueons solution contuining ehloride of sodium,
nitrate of copper, and sulphuric acid, and recovering the silver from
the solution.

A44409—cdugust 13, 1895, I, Brewer, Lrocess of witlizing waste lye.

The process of treating zinciferows or cupriferous lyes resulting
from the lixiviation of chlorinated roasted ores, which consists in
chemically extracting the metals in the lye, except the zine, re-
moving the sodinm chloride by concentration of the lye, extract-
ing the zine and chlorine from the remaining lyo electrolytically,
and effecting the ¢hemical extraction in such manner that the final
Iye will consist essentially of a solution of caleinm ehloride.

:’J‘oﬁ«’()‘l&’"‘"l’[‘ll( ust 13, 1895. A, Crossuuy,  Process of monafacturing
& ’ s s
zine,

The process for the manufacture of zine oxide, which eongists in
bl

“adding salphuric acid to the metallic ores or compounds, heating

the mixture and converting the lead present to an ingoluble salt,
and depositing any silver or gold present, then dilnting with water
and converting the other metals present to soluble salts, filtering
off the clear liguor, then treating the clear acid liguor filtered off
with an alkaline sulphide, precipitating the copper as copper sul-
phide, then filtering the liquor from the precipitate, treating with
an alkali until neutral, passing chlorine into it until all manganese
and iron present form manganic and ferric oxides, which are thrown
down hy a slight excess of alkali, adding an excesy of alkali to bring
the zine oxide into solution, and then precipitating the zine oxide,
and filtering off the liguor therefrom. .

542587 Oclober 8, 1895, (L V. Prrwanvs,  Method of ectiacing zine

Jrom complex orves,

The method of separating zine from complex ores where it is
found as a sulphate or sulphite, which consists in crushing the ore,
roasting it, dissolving out the soluble zine salts in water, adding a
solution of sulphuric acid to dissolve out any zine oxide, introdue-
ing live stean to the mixtare of ore and solvents to thoroughly mix
and heat them, separating the solution of sulphate of zine from the
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insoluble parts of the are, adding chloride of ealcium fo the solu-
tion to convert the zine into a chloride, separating the solation of
zine chloride from the precipitated caleium sulphate and finally
adding quicklime to the solution of zine chloride to precipitate the
zine as zine oxide.

856600— Mareh 17, 1896,
from solutions.

G O, Prarce. Process of extracting gold
The process of recovering gold and platinum metals from agueous

solutions of these metals, which consists in passing said solutions

through a mass of vegetable carbon having associated with it sul-

phate of iron, oxalic acid, and tartaric acid.

5696 Li—Muy 5, 1806, G A,
metulds.

SeuroTER.  Fatraction of precious
The process of extracting preciouns metals, particularly silver,
from ores and metallurgical products, which consists in leaching
the ernshed and chloridized ore with a concentrated solution of
brine to which has been added a small per cent (one-half to 4 per
cent approximately) of a soluble salt of copper.
561544—Tune 2, 1896. T, P, Drwsy,  Process of treating sulphides.
The process of treating mixtures containing sulphides of silver
snd capper, which consists in heating the mixture with strong sul-
phurie aeid, adding water, adding more mixed sulphides, separat-
ing the solution of sulphate of copper from the residue containing
tho sulphide of silver, and heating the sulphide of silver with strong
sulphuric acid to convert it into sulphate,
S6157 I—June 9, 1806, . I, Drwey,
canluining sulphides.

Provess of (reating wdalures

The process of treating mixtures containing sulphides of silver
and copper, which consists in heating them to a temperature at
which the sulphur is oxidized, in an excess of sulphurie acid sufli-
vient to convert the sulphides of silver and copper into sulphates,
and bring the sulphate of silver info solution ontgide of the mass
of material treated, thereby oxidizing the sulphur, converting the
gulphides into sulphates, and hringing the sulphate of silver into
golntion in the acid outside of the mass of material acted upon,
671869—November 17, 1806. 1. Huxr.

silver bullion.

The process of refining hullion slimes by first roasting the slimes
to decompose all cyanogen compounds and carbonaceous matters
and then treating the roasted slimes with nitrie seid.
5861a9—July 13, 1897,

phide oves,

Process of refining golid cnd

H. Bruwrr, Process of treating zine sul-

In a process of treating zinciferous sulphate Iyes resulting from
the lixiviation of chlorinated roasted zine sudphide ores, adding
sodinm chloride to such lye to saturvation or in excess, and crys-
tallizing out the resulting sodinm sulphate (Glanber salt) by refeig-
eration as a hy-product.

587 128—July 27, 1897.
erous sulphide oves.
In a process for the extraction of the metal of compound sulphide

ores, disintegrating and decomiposing the latter by the combined

action of aqueous and gaseous hydrochloric acid, nentralizing the
acid gases evolved whereby sulphureted hydrogen is obtained,
heating the disintegrated ore by means of such sulphureted hydro-
gen, collecting the sulphur dioxide resulting from the combustion,

Dringing this gas into contact with sodinm chloride in presence of

licat, whereby hydrochloric acid gas and sodium sulphate ave

obtained, and utilizing the former in the process of disintegration.

888476—August 17, 1897, T A. Rumovms. Process of sepurating
gold and silver or other precious metals from their ores.

In chemieal processes for the separation of gold or other precious
metals from their ores, slimey, or compounds, the method of pre-
paring the ores by adding thereto a self hardening, binding mate-

30228—04——39

. T, Turner.  Process of treating argentif-
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rial and forming & porous and rigid mass of the compound whereby

the precious metals contained therein are freely acted upon by the

solvent.

589959—September 14, 1897.
copper sulphides,

J. J. Crookr.  Process of treating

The process of recovering silver or gold and extracting copper in
& metallie condition from copper sulphides associated with iron
sulphides, which congists in roasting the pulverized sulphides with
sodinm c¢hlovide at a low heat, leaching the roasted nings with a
solution whereby the iron sulphides are largely converted into
oxidey and the silver and gold are dissolved by and removed with
the solution, recovering the silver and gold from the solution,
roasting the residunm or tailings, fluxing the roasted tailings with
silica and pulverized carbon, gradvally melting the roasted and
fluxed charge to convert the oxide of iron into metallic iron and
desulphurize the copper sulphides to liberate metallic copper and
form an iron silicate slag, removing the slag from the melted
copper, adding a small per centum of silica to convert any remain-
ing fron oxide or metallic iron into an iron silicate slag, and remov-
ing this slag from the copper.

GO2205—April 12, 1898, B, A, Asgonvorr.  Treating solutions or ores

contadning zine Jor recovering zine a8 ovides. .

The process of treating neutral zine solutions for the production
ob zine oxide, which consists in first converting the neutral zine
galt into basie zine salt by the addition of zine oxide and then inti-
mately mixing with said Dhasic zine salt, carbon in approximately
the propovtion of one-twentieth of the weight of the zine to be
recovered, and heating the mixture to a temperature approximat-
ing the melting point of alnminum, '

628 154—April 18, 1899.
per from ores,

H. Howarn. Ertraction of zine and cop-

The process of extracting zine and copper from ore or residue,
which consists in treating the sane with agqua ammonia and am-
monium sulphate; separating the copper from the resulting solu-
tion; adding sufficient soda to combine with all of the sulphurie
oxido present and form sulphate of goda, and evaporating the solu-
tion to drive off ammonia, the latter heing enllected in water; and
treating the residue with water to dissolve ont the sulphate of soda,

the zine oxide remaining.
Ga5000—May 2, 1899, . Dunin,

phides.

Method of veducing wetallic sul-

In the process of causing the solution of metallic sulphides con-
taining lead, subjecting the sulphide ore to & solution of sulphuric
acid and a nitrate of an alkali metal at o temperature of about 212°
Fahrenheit, washing and fltering the lead sulphate obtained
therefrom, dissolving the said sulphate, precipitating by carbon
dioxide, washing and drying the precipitated hydrated carbonate
of lead, and recovering the sulphur. ‘

125485—May 23, 1899, M. Boby.
ores.

In the process of treating sulphureted ores of a complex nature,
comminuting and melting the ore fn presence of an alkaline salt
and earbon, wheveby alkaling polysulphides soluble in water are
formed, plunging the melted mass into water, wherehy a maguetic
precipitate is formed and the polysulphides dissolved in the water,
separating the solution from the precipitate, subjecting the same to
the action of air and sulphurous-acid gas forced thereinto, whereby
monosulphides of iron, together with the precious metals, are pre-
cipitated, maintaining the alkalinity of the solution during the
opperation of precipitation by addition of an alkaline substance, as
lime, separating the solution from the monosulphide-of-iron pre-
cipitate, extracting from the latter the copper and then the precious
metal, and separating the arsenic and antimony [rom the solution
by precipitation. ’

Process of treating sulphureted



610 MINES AND

627024—June 18, 1899. R. Turerrans. Method of treating jlue dust
and fume obtained from sulphide ores.
In the treabment of flue dust and fume from sulphide ores, the
separation of the zine from the lead constituents by leaching out
the former by means of a solution of alkali metal hydrogen sulphate.

43085 1—August 15, 1899, L. Vawivo, Wet process of extracting sil-
2er from s halold sglis. :

The wet process of extracting silver from itsinsoluble haloid salts,
which eonsists in mixing said haloid salts with a watering solntion
of alkaline agents, and adding formic aldehyde in the cold.
685056—Oclober 17, 1899, D. O'Kzrrre,  Process of treating ore.

The process of treating ore, consisting of roasting the same while
being agitated, for the purpose of mechanical disintegration, sul-
jecting the ore to hiydrogen gas under pregsure, alterwards to
chlorine gag, and then leaching the sune with hot salt water.

85695—October 24, 1899. C. MaAryiN,  Process of chemically prepeer-

mg and treating rebellions ores.

The process of effecting the separation of gold, silver, tin, lead,
and platinum, in pulverized rehellious ore containing arsenic and
antimony, which consists in effecting sulphurization and digintegra-
tion of the said ore, producing & sulphide solution of the metals in
said ore, and thereupon precipitating the dissolyed metallic com-
pounds other than arsenic and antimony by mingling the sane
with an oxide of an alkali earth metal.

635798—October 81, 1809, T Y., Marmivo and T, Srunss,  Process
of treating orves containing precious melals,

The treatment of ores or tailings containing the precious metals
by finely dividing the ore, mixing it with calcium carbide, and
moistening the mixture with water,
644770—Marel, 6, 1900. R. W. KENNEDY. Solvent for leaching ores.

A solvent for leaching ores, comprising sodimn thiosulphate,

ammonimn earbonate, copper sulphate, and potassium c¢yanide in
water.

647989—April 24, 1900. I, Ryaxn, Jr., and N. Huanus,  Process of
ewtracting zine from substances conluining same.

The process of extracting zince from substances containing the
game, congisting in subjecting the raw material to the action of a
solution of a caustic alkali, precipitating any lead present hy galvanic
action, securing the removal of organiec matters and iron, man-
ganese, and silicon by the addition of cxustie lime and bleaching
powder, and finally precipitating the dissolved zine in the formn of
zine oxide or zine hydroxide by decaustifying the golution by the
addition of an acid.

648864—April 24, 1000.  C. G. Covrins.  Process of extraciing metals

Jrom their oves.

The process of extracting metals from their ores; consisting in
dissolving out or extracting the metal Irom the powdered ore by
means of a solution of ammoniwm salt in the presence of an alkali
base capable of decomposing the ammonium salt, and then precipi-
tating the metal by the addition of a solution of an alkali inetal,

652072—June 19, 1900. G. pr Brcrr.  Treatment of ore.

The method of treating complex ores, consisting in subjecting
the ore to a chloridizing roasting, condensing the vapors and gases
evolved, treating the roasted ore and the acidulated water contain-
ing the condensed vapors and gases with calcium chloride fo pre-
cipitate soluble sulphates and sulphuric acid as insoluble caleium
sulphate, then lixiviating the ore with the acidulated water to
obtain a solution of zinc and copper salts and fractionally precipi-
tating zinc and copper from the gaid solution as hydrated oxides
by successive additions of lime,

652849—July 8, 1900, 8. H, Jomwsox and IL T, SuLMmax, = Process
of extracting wmelals from ores or slimes.
The method of treating pressed slime cakes containing residual

water, which consists in digplacing the residual water with an
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equal volume of a solvent solution, mixing the cakes with a fur-
ther guantity of solvent solution, removing the metal bearing sol-
vent solution by pressure, displacing the remaining portion of such
metal hearing solution with water and extracting the metal from
said metal hearing golution, whereby all the operations may he
performed with an approximately constant volume of the solvent
solution. .

658414—July 10, 1900. L. Fixg. Process of extracling copper or

other metuls from tailings or oves of sueh metals.

The provess of extracting copper and other metals from tailings
or ores of guch metals, which consists in subjecting the tailings or
ore to the action of a solution containing sulphuric acid and to the
action of an oxide or oxides of nitrogen in the presence of air or
oxygen under pressure, whereby the metal is oxidized and dis-
solved and the oxide or oxides of nitrogen are converted alternately
into a lower and a higher oxide or oxides, and {inally separating
the solution from the earthy matter of the tailings or ore and sep-
arating the metal from the solation.

G54804—July 81, 1000, G. Riaa,  DProcess of oblaiming oxide und
earbonale of zine from materials containing zine,

The procesg of producing oxide of zine and carbonate of zing
from zinciferons material, which consists in leaching the zincifer-
ous material with a sgolution of ammonia and earbon dioxide
wherein the carbon dioxide is in such proportion to the ammonin
as to impart to the latter an approximately maximum zine dissolving
capacity.
656497—August 21, 1900. G, pE Bucur  Process of ireating zine

\"(’(lrim/ eomplex ores for recovery of zine or other melads therefront,

Tlu, method of treating complex zine oves for the recavery there-
from of copper, zine, and lead, consigting in separately roasting
the ore and an alkali chloride in the presence of air and steam,
conveying the sulphurous and sulphurie vapors thug derived from
the ore over and in contact with the said chloride during the
roasting to obtain hydrochloric acid fumes, condensing the acid
fumes, Hxiviating the roasted ore with the acid liquor thus obtained
to produce & solntion of metallic chlorides, and successively
precipitating the metals of the metallic chlorides asg hydrates by
successive additions of alkali.
650544~ August 21, 1800. . Himscrina,  Process of treating gold

and silver ores.

The procesy of treating copper ores, which consists in adding the
comminuted ore gradually under agitation to an ammoniated solu-
tion, and then adding a diluting lignid to the mixture to ohtain o
highly concentrated copper solution.
687956~—September 18, 1900. . TPrrRRsEN

metellic sulphides,

DProcess of owrtehing

The process of enriching metallic sulphides, which arc mixed
with carbonates of the alkali-earth metals, consisting in dissolving
out the carbonates with an aqueous solution of sulphurouns acid.

659888—October 9, 1900,  C. G, Cornrins.  Process of extracling zine
and-copper from their ores.

The process of treating ores of copper and zine, which consists in
immersing the comminuted ore in a golution containing sodinm
sulphate and bisulphate (niter cake), removing the depleted ore
and extracting the metal therefrom by electrolytic action, adding
more comminuted ore to the remaining solution, and repeating the
operation, :
659839—COctober 9, 1900. C. G. CoLLiNs.  DProcess of extracling cop-

per and zine frum their ares.

The process of treating ores of copper and zine containing other
metals soluble in any excess of golution which may be employed
above that required to dissolve the copper and zinc contained
therein, which consists in introducing the comminuted ore into a
solution of sodium sulphate containing hydrochloric and sulphurie
acid (salt-cake solution) not exceeding 5° Baumé, and subsuquultb
recovering these metals from the solution.
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659670—COctober 16, 1900.
of treating telluride ores.

CoJ. Heap and R, C. WiLp,  Method

A process for the extraction of tellurium from telluride aurifer-
ous ored and the preparation thereby of said ores for the better
extraction of the precious metal therefrom, consisting of a lixivia-
tion and digestion of the said ores in a solution containing about &
per cent of caustic potash or soda for a lengthened period of two to
six hours, the withdrawal of the solution after sueh digestion from
the said ores, and the recovery of the tellurium from the solution,

6860013—October 16, 1900, C. J. Hran and R. C. Wb,
of treating telluride ores.

Method

A process for the extraction of tellurium’ from telluride anrifer-
ous ores and the preparation therveby of said ores for the hetter
extraction of the precious metal therefrom, consisting of a lixivia-
tion and digestion of the said ores in a solution containing about b
per cent of earbonate of sodium or potassium for a lengthened
period of two to six hours, the withdrawal of the filtrate, and the
recovery of the tellurium from the solution,

663759— December 11, 1900,  C. HOBPFNER.

solutions of zine chloride.

Process of producing

The process, which consists in veacting upon an oxide or insol-
uble galt of zine in presence of water with sulphurous acid to
form soluble zine bisulphite, converting the bisulphite into a
monosulphite by suitable reagents, mixing therewith its equiva-
Tent of sodium or potasgsium chloride and exposing the mixtuare to
heat and air in the presence of a contact subatance, such as oxide
of iromn, in order to convert the wonesulphite into a sulphate, sep-
avating the zine chloride from the solution and mixing therewith
a sufficient quantity of an agueous solution of sodium chloride to
dissolve the zine chloride and leave the alkali-metal sulphate
practically nndissolved.

678210—July 9, 1901,
ores,

J.W. Worsey,  Process of treating complex

Pracess for the treatment of complex sulphide ores, comprising,
first, the reduction of the combined sulphur helow 15 per cont by
caleination; secondly, finely powdering the caleined ore; thirdly,
adding sodium nitrate; fourthly, boiling the mixed ove and nitrate
in dilute sulphuric acid; fifthly, roasting the semisolid mags in
closed furnace; sixthly, dissolving out zine copper and other sol-
uble salts from the said mass by weak sodinm-sulphate solution;
seventhly, removing any copper from the solution; eighthly, pre-
cipitating the zine and other metals from the solution; and, ninthly,
separating the zine. '

679215——July 23, 1901.
sect wiler,

I, C. By, Method of ertracting gold from

_The method of extracting gold from sea water, which consists in
mixing with a quantity of sea water a proportion of milk of lime
to react upon the iodide of gold contained in the sea water to form
iodide of calciom and to Jiberate the gold, then allowing the sludge
formed Dy the reaction to settle, then drawing off the water and
then collecting the sludge and treating it to extract the metallic
gold therefrom.

688325—September 24, 1001, ., J. Privries,

etraction of precious
metals from thelr ores.

The method of extracting precions metals from refractory sul-
phide or telluride ores without roasting, which consists in subjeet-
ing the ore without roasting and in the form of a powder, under
heat and pressure, to the action of alkaline polysulphides in solu-
tion of such weakness that same will have a selective action,
namely, will dissolve the elements which are combined with the
gold, and for which the polysulphides have a greater affinity than
for gold, without dissolving the gold itself, which latter is thus dis-

sociated and can then be recovered by any known suitable process
for recovering free gold.
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68457 8—October 15, 1904, C. W, MERRILL.  Precipilant for recovering
metuls from solutions.

The combination with a metal capable of precipitating other
metals from cyanide solutions, if a gritty, inert, nonmetallic mate-
rinl, to increase the surface exposed per unit of weight of the
precipitating metals,
68983 5— December 24, 1901,

ing cupper from ares.

G, H. Warsrsory, Process of extract-

The process of precipitating copper in solntion, consisting in
pacing the solution in a tank or receptacle containing pieces of
iron small enough to allow the solution to pass readily there-
through, and introducing hot air under pressure into the solution.

692008—Janwary 28, 1902, O, Frisuicn, M, Huru, and A, Epzr-
MANN.  Separating process for orves.
In the art of separating metals from ores containing iron among
a plurality of metals existing therein in a combined form, the
process, which congists in heating the ore to a temperature below
the decomposition temperature of the sulphate of the metal to be
sniphated, but above the decomposing temperature of the sulphate
of any other metal existing in the ore, and then passing over it a
gas mixture containing sulphur diexide and oxygen,
GO3 18— Felruary 11, 1902, DProcess of treating ores,
In the treatment of refractory ores, the process, which consistg
in subjecting them to the action of chromic acid and then roasting
them. ’
gaadt—March 11, 1002, M. M. Havr,  Separvation of the eoistite-
enls of complex sulphide ores.

I, B. PARNELL.

The process, which consists in heating mixed sulphides of zine
and lead with sulphate of an alkali metal, treating the resultant
mass with a dissolving agent to digsolve the zine sunlphate and
alkali-metal sulphate, while leaving the lead sulphate undissolved,
and adding bariuin hiydrate to the mixed solution of zine sulphate
and alkali-motal sulphate to precipitate zine hydrate and barium
sulphate.
GO3:26—~ May 6, 1803,

method.

T, A, Invine,  Jiutraction of copper by the wet

A provess for the extraction of copper, consisting in the treatment
of the ore within a mixed golution of chloride of sodium and sul-
phurie aeid, in which solution there is an excess by weight of the
ehiloride of sodium in respect to the sulphurie acid,

7008 11—Muy 20, 1902, F, BLLERIAUSEN.  Treatment of compler and
refraclory ores, ‘
The process of reating complex and refractory ores containing

leadl, silver, and zine, which consists in smelting the raw ores,

churning the fumes and gases with water to condense and mix

them with water, settling out the lead, silver, and part of the zine

compounds from the resulting liquor, as a sludge, separating and
drying the studge and fusing the slndge with canstic alkali, thereby
precipitating the lead in metallie form,

202047—June 10, 1902, C. G+, Conraxs.  Process of vendering metallie
sulphides soluble,

The process of rendering metallic snlphides soluble, consisting
in drenching the erughed sulphide ore with agqueous ammonia,
draining off the excess of. aqueons ammonis, treating the ore thus
moistened to an excess of oxygen, leaching the ore, and repeating
the operation until the metal is all extracted from the pulp.

202163—June 10, 1902, 1. P, vax ner Proge,
andd maderials containing antimony.,

Treatment of ores

The method of extracting antimony from ores, materials, orresi-
dues containing it, consisting in finely pulverizing the material,
mixing it with & suitable quantity of powdered quicklime, and
then mixing with it an adequate quantity of sulphide of an alkali-
earth metal and water, so as to form a solution of the lower and
most soluble double anlphides as heing the best electrolytes, with-
out the use of artificial heat or application of pressure.
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70224 4—June 10, 1902. A.J, Poumureer.  Preeipitant for treatment
of copper water.
The precipitant for copper water, containing in solution a sul-
phide and an excess of alkali,

702682—June 17, 1902, J. W, NErun and J. H. Borrrisn,  Process
of recovering metals from ores.

The improvement in treating copper or other ores, consisting in
agitating a charge of pulp containing the ore by gas from roasting
furnaces charged with material suitable for producing sulphurous-
acid gas, separating the resultant solution, precipitating the metal
from the solution, thereby releasing gas and employing the
sulphurous-acid gas released by the precipitating proeess to enrich
the gas derived from the furnace and used in leaching a charge
of ore. ‘

704640—July 15, 1902, C. Horrrener,  Process of extracling copper
and nickel from sulphide compounds.

The process, which consists in oxidizing roasting copper and
nickel sulpbide ores or mattes, leaching the sulphate of copper
forined, converting this into cupric chloride and then into euprous
chloride, dissolving the nickel salts in the residue by said cuprous
chloride, precipitating cuprous chloride from the solutions formed
and returning the resulting solution containing some cuprous
chloride into the cyele of operations,

T04641—Jdnly 14, 1902. (. Horrrxer.,  Process of ectracting zine or
other melals from their ores.

The process, which consists in reacting on & material containing
an oxygen compound of melals insoluble in water and whose
chlorides are soluble in a solution of alkali metal chloride, with
sulphurous acid and an aqueons solution of alkali metal chloride,
wherehy a solution iy formed containing a chloride of a metal,

706302~ August 5, 1902. L, B, Darnng.  Means for extracting pre-
clous metals from ores.

In a gold extracting plant provided with a substantially flat
treating floor of nonabsorhent material, a series of longitndinally
extending channels formed therein, a transverse groove or end
launder in  direct communication with said channels, fixed
sereens or strainers covering the top of gald channels and launder,
side launders or duets, and valved connections interposed between
and uniting the said end and side launders,

707107 —August 10, 1902, T, HERMAR.  Process of breating ores,

The process, which consists in roasting sulphide of copper ore at
a low heat to form sulphates of the copper and some of the iron
present, and produce a large percentage of ferrons sulphate, leach-
ing the roasted ore, precipitating the metallic copper, and adding
salt to the leaching solution before or after the precipitation of
the metallic copper, whereby the ferrous salts in the solution are
converted to the chloride, and a solution having an excess of salt is
produced, and the gaid solution is adapted to digsolve copper and
silver out of carbonate and oxide ores.

Y07506—August 19, 1902, T, Furraris.  Method of trecting mived
sulphide ores.

The process of decomposing inixed sulphide ores by means of
concentrated sulphuric acid without the aid of extraneous heat.

209037—Seplember 16, 1002. W, Prruvsrinar,  Treatment of tellu- -
ride gold ores.

In the decomposition of ores containing telluride of gold, the proe-
ess of reducing the ore to 2 finely divided state and then exposing
the ore to the action of a solution of ferrie chloride alone to attack
the tellurium.

715023—December 2, 1902, J. C. Cuaxcey and L. W. MARSLAND.
Process of treating zine sulphide ores.

Tn extracting metals from zinciferous sulphide ores, roasting
pulverized ores with the addition or admixture of lead sulphate

QUARRIES.

obtained from a source external to the ore being treated in quan-
tity proportional to the quantity of zine the ore containg.

71577 1~ December 16, 1902, T, LLLErmavseN and R, W, Wnsrers,

Treatment of zine ores,

The process for the treatment of zine ores and other zinciferous
matter, consisting in caleining where necessary, wetting with a
dilute solution of ammonium sulphate, adding sulphuarie acid, wash-
ing with ammonium sulphate, and precipitating with aqueous an-
monia and heating the precipitate.

715804—December 16,1902,  I1, E, Hlowarp and G, HapLey,  Treat-
ment of spent acid frome gulvanizing works.

The treatment of spent acid irom galvanizing works by adding
zine thereto, separating the solution from the precipitate, treating
with bleaching powder to transform the ferrous salts into fervie
salts, then adding alkali to precipitate the iron present as ferrie
hydrate, and subsequently morve alkali for the precipitation of the
zine salts,

VIG8FT—December 23, 1902, F. W, Mawrrivo,  Treadiment of oves
containing precious melals.

The process of separating gold from ores containing tellurium,
selenium, sulphur, argenie, antimony, tin, phosphorus, or the like,
consisting in grinding the mixture, heating it with powdered harium
sulpho carbide in a reducing (muflle) furnace, dissolving out the
soluble sulphides thus formed, treating the solid residue with a
gold solvent, and precipitating the gold therefrom Dy the employ-
ment of harium sulpho carbide.

Y17299—December 80, 1902, G, C. Sroxn.  Evbraction of zive and
lead from sulphide ores.

The method of separating zine and lead from sulphide ores,
which consisty in smelting the sulphides, oxidizing the volatile
constituents at their exit from the smelting furnace, cooling the
resulting fumes and produets of combustion to a temperature not
exceeding 180° F., and passing them into contuet with a solvent
which will dissolve out one of the metals and not the other,

rIvsea—Junuwary 6, 1903, A, vox Gerser,  DProcess of eatraciing
copper from ils ores,

The process of extracting copper from its ore, which consists in
slowly passing the ore in the form of pulp through a current of
sulphurous acid, passed in a dirvection opposite to that of the travel
of the pulp,

IVSEg—Junnary 6, 1903, J. T. Joxus,  Method of trealing oves.

The process of mixing with ore, to be treated, a Jeaching fluid,
which consists in confining the mass of ove in a vessel with s hody
of leaching fluid of lesser specific gravity superimposed upon it,
carrying portions of the ore upward in said vessel and releasing it
above the body of leaching fluid, to precipitate it through said body
and gimultaneougly convey portions of the leaching fluid below the
surface of the mass of ore and releasing it, and permitting it to rise
through the same. '
718099—Jumuery 13, 1003, 8. C. €., CGunnie.  Method of reducing

ores.

The step in the art of treating pulverized ores containing pre-
cious metals, which consists in subjecting the ore, in a closed ves-
sel, to the action of hot air at a temperature which reduces some
of the salts in the ore from an insoluble to a soluble condition in
water, then washing away the soluble salts with water and then
repeating the step with air at a higher temperature.

719182—Junuary 27, 1903, W, Pavyg, J. H. Giiuies, and A, Gox-

DoLE.  Process of treating copper ores.

The process of treating copper ores, congisting in first roasting
to an oxide, next saturating the same with a solution of ferrous
sulphate or sulphate and chloride, next roasting again and mean-
while adding a small percentage of iron sulphide or sulphur,

| L
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according to the percentage of copper present, and finally leaching
the hot ore.

718757— February 8, 1908,
containing precious metals.

S, O CQuruae, Process of treating oves

The method of treating ore, which congists in heating the raw
pulverized ore in contact with steam, and plunging the heated ore
into an aqueous alkaline solution.

Y23187-—March 24, 1908.
Jfrom ores.

8. Trivier,  Process of extracting melals

A process for evolving nascent chlovine and effecting the chlori-
nation of metallic substances in order that they may be extracted
from a metalliferous mags by rendering them solvent, consisting in
adding to the mass & mixture in definite proportions of two sub-
stances, one heing dry chloride of lime and the other ferric sul-
phate, the proportions being such ag to result in the formation of
ferric hypochlorite and ferrie chloride which will evolve nascent
chlarine.

T23949—March 81, 1903,
ing copper from ores.

G I Vax Arspani. Process of seproral-

The provess of extracting copper from ores, or products contain-
ing copper, which consists in separating copper from cuprie-sulphate
solutions, with or without ferrous or other suitable sulphate, and of
simultaneously producing free sulpluric acld, by adding to such
golutions sulphur dioxide and heating with or without pressure,
whereby copper or copper compounds are thrown down in the
gsolid form' to he subsequently treated, and free sulphurie adid is
formed, and of adding the acid lignory thus obtained, after separa-
“tlon from the copper precipitate, to copper orves, whereby the
copper contained in them is dissolved and the original solution
regenerated and the process repeated and thus made continnouns,

Y24414—Mareh 81, 1908, (.
process,

H. Wareesvury.  Copper leaching
The copper leaching provess, consisting in placing the suitably
pulverized ore in a leaching tank, adding water, acid, common
salt, and oxide of manganese in suitable quantities, heating the
mass by the introduction of steam to a suitable temperature, and
finally subjecting the pulp to agitation during a suitable period.
T26257—April 14, 1908, 'T. B. Joszen,
The process of extracting precious metala from ore containing
the sumne, when in a suitable condition, which congists in subject-
ing the said ore to a leaching action of a solution of water, cyanide
of potassinm, hydrate of ealeium, carbon dioxide, and bromine, and
subsequently precipitating the precious metals from the solution.

P26548—April 14, 1903, H. R. Brus,
Jrom carbonate and oxide oves.

Toled eatraction process,

Pracess of elracting copper

The process of extracting and recovering copper from its carbon-
ate or oxide ores or from material carrying carbonates or oxides
of vopper, which consists in subjecting the ore or other material
in & crnshed or powdered state to the action of o earbonate of goda
or its deseribed equivalents until the copper is dissolved and sub-
sequently snbjecting the charged solution to electrolytic action.
726802—April 28, 1903. B. T, Nicnmows,  Ore treating process.

The process for treating ore preparatory to leaching, consisting
fivet in mixing the snitably pulverized ore with lime; second, apply-
ing water to the mixture and introducing steam whereby the pulp
iy agitated and kept at a snitable temperature until certain impuri-
ties which retard leaching are freed; third, washing the pulp by
the introduction of water and continued agitation; fourth, draining
off the water as far as practicable; and, finally, drying the ore.

720760—June 2, 1908, (. V. Gusman,  Process of reducing und sepa-
rating silver,
The proeess of extracting and separating silver from its ores,
which consists in subjecting roasted ores to the action of a prepro-
vided aqueons solution of cupric chloride and cuprous chloride,

613

passing the resulting solution through granulated metal, and re-
moving and collecting the metallic silver from said metal,

7R0819—June 2, 1903, J. F. Wenn,  Apparatus for use in extracting
melals from ores.

A tank for use in extracting metals by chemical process from
their ores, having a filter bottom and means for discharging air
within the tank and downwardly upon the said bottom, wherehy
the sald hottom is kept free from clogging and air ig supplied to
agitate the mass within the tank and supply oxygen thereto.
734688—July 28, 1903,

J. T, Dure,  Process of obtaining gold from
sea waler, :

The process of obtaining gold from sea water containing the same,
which congists in precipitating the gold by earbonate of ealcium.
785008—.August 4, 1903, €. HorPrNER,

other metals from ores or matles.

Process of obtaining lead or

The process, which consists in leaching compounds containing
lead and iron with & solution of cuprie ehloride containing a sol-
vent of the chlorides of said metals, supplying oxygen to produce
oxychloride of capper wherehy the iran is precipitated, and pre-
cipitating the lead as a sulphite by means of a sulphite of zinc.

786519—August 4, 1903, T, Hirscrna,

ing gold, silver, copper, nickel, and zine.

The process for extracting gold, silver, copper, nickel, and zine
from substances containing the same, which consists in subjecting
said substances to the action of an acid, washing with water the
substance thus treated, thereby forming solutions containing com-
pounds of gold and base metaly, and then subjecting said solutions

Trecaiment of ores coniain-

“to the action of ammonia {or the purpose of precipitating the gold
I 4 g

and recovering the base moetals from the solotion separately, and
also the ammonia.

78901 1—Neplember 15, 1903. Process of treating oves,

The method of generating hydrogen sulphide and precipitating
copper, which consists in subjecting an alkaline-earth sulphide in
presence of water to the action of carbon dioxide, thereby gen-
erating hydrogen sulphide and precipitating the cavbonate of
the alkaline-earth metal, conducting said hydrogen sulphide into
the presence of copper in sgolution, therehy precipitating copper
sulphide and forming o solvent liguid, treating copper ores with
gaid solvent lguid, and collecting said alkaline-earth carbonate
and reconverting it into sulphide,

74001 4—September 29, 1908.

A process of extracting copper Irom ores, which congists in treat-
ing ore containing iron to produce ferrous’ chloride, utilizing the
chloride and free acid to dissolve carbonates and oxides of copper,
the freeacid being adapted to nentralize interlering sabstances and
to attack the surface of the particles of copper oxide or carbonate,
and regenerating the free acid by the electrolytic precipitation of
copper.

740872—September 29, 1908.
Jrom sulplide oves, ele.

Tr. Tatsr.

J. Hunnax,  Process of treating ores,

,
C. Rotiens. Process of extracting zinc
The process for the extraction and recovery of zine from zinc
containing sulphide ores or tailings, which consists in subjecting
the same to a partial sulphatizing roast, discharging the same while
hot into water, leaching the same with said water and with dilute
sulphuric acid, subjecting the leached ores or tailings to a second
gulphatizing roast, releaching the same with the lixiviom from the
former leaching, and repeating said operations until sufficient zine
and sulphur are removed.
740701—0clober 6, 1908. A. M. G. SepiLror
phide ores.

A process for treating ores containing sulphur consisting of sul-
phating the ore in a closed vessel by the action of sulphuric acid
upon the metallic sulphides at a temperature above its boiling
point and simultaneously recovering the sulphuric acid used, cal-

Treatment of sul-
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cining the sulphated ore at a temperature o 700° Centigrade to dig-
sociate the sulphate of iron to prevent dissolving of a too great
quantity of sulphate of iron in the lixiviating liquors, and then
lixiviating the caleined ore,

748662—January 6, 1904. A, M. G, SesiLror,  Pracess of treating
copper ores.

The process for extracting pure metals from mineral oves, con-
sisting in treating the ores with sulphurie avid at the evaporating
poiut of the latter, without roasting, to form sulphates, condensing
the surplus acids fumes, and lixiviafing the sulphates in sucees-
sively deeper baths under constant agitation, in a current flowing
in direction opposite to the progress of the orves.
749700-—Junuary 12, 1904, . NAEr.  Process of lviviading orves.

The method of lixiviating ores or other pulvernlent materials,
which consists in passing the ore downward in thinly divided Jay-
evs through an ascending stremn of leaching solution and at the
same time passing a current of air or gas repeatedly through the
ore layers in numerously divided jets, whereby the ore particles
are agitated in the golution, and the same volume of gag acts sue-
cessively as an agitating medium,

782320— February 16, 1904,
metals from complew ores.

J. B. pe Avavaanray.  Jelraction of

In the treatment o. complex ores, such, for instunce, as contain
copper, lead, silver, and zine in comparatively large quantities, the
process of extracking the said metals selectively, which consists in
leaching the ore with a solution composed of a mixture of a ¢hlo-
ride of an alkali or earth-alkali metal with a chioride of a metal
other than those of the alkali or earth-alkali series and an acid
before caleination or roasting whereby the copper is obtained in
solution, then washing and ddrying the ove, raasting the partially
disintegrated ove at a low temperature, extracting the metals from
the roagted ore in form of salts Dy means of a second] and weaker

leaching solution having a character consonant with the nature of
the salt it is desired to obtain, and recovering the metals in the
usual way. '

V4648~ Mareh 15, 1004, K. Dawzenr.  Process of sepurating ivon
pyrites from zine-blende.

A process for separating iron pyrite from zine-blende, which
consists in exposing the zine-blende to the action of air inoisture
and heat, and extracting the ferrous salt which has been formed
by the oxidizing action by water,

75587 1—Marcl 29, 1904, T, A. Hera  Apperatus for treating ore.

An apparatus for treating pulverized auriferous ores, comprising
a rotatable cylindrical tank, radially depending blades in the tank
extending the length thereof, & cireular brace-frame digposed he-
tween the inner ends of the radial blades, an air pipe leading into
the tank, faucets to draw off a liquid from the tank, and means to
rotate the tank.

CLASS 75, —METALLURGY.

Subclass 86.~—Solution and precipitution—.Apparatus,

108158—Cctober 11, 1876, 'W. 8. Larcurox.  Improvement in appu-

radus for precipitating gold and sileer from solutions. .

The invention congists in combining two vessels—one to receive
the solution to be precipitated and the other the precipitant—and
counecting them hy an antomatic apparatus that shall deliver a
certain quantity of the precipitant into the other vessel every thme
it i filled and provide for the discharging of the same, the quan-
tity of the solution that receives the precipitant, measured out,
being governed by a hydrometer or hydrometric float, which is
used to operate the apparatus,

2138883—DMarch 18, 1879, C. ' Broxew,  Dprovement in apparains
Jor obtwining metallic copper from its solution.

The invention relates to a novel apparatus for obtaining metallic
copper from its golution; and it consists in the employment of a
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tank or vat having a horizontal perforated diaphragm, upon which
is placed a quantity of iron. This tank is filled with a solution of
copper, previously prepared from the roasted ore in the usual man-
ner. Through the top of this tank a steam pipe passes and extends
below the diaphragim, so that the solution is heated by this injected
steam, and, hy the motion which its action gives, the deposition
of the copper is hastened. By means of peculiarly avranged slides
the steam i admitted above the diaphragm through holes in the
steam pipe to assist the process, if desived.

234078~ November 2, 1880. R. Scuuvnpur and 16 H. Russenn,  Ore-
leceher. )

The invention consists of a cirenlar frame supporting the filter
and moving on & cireular track above an inclined vireular table;
and it consisty, further, of three stationary rollers, designed to ele-
vate and depress the filter at certain points as it revolyes, of a
device for feeding the substance to he leached upon the filter, of a
device for applying the leaching solvent, and of a precipitating
tank to eontain the solution passing through the filter,
48768—Oclober 25, 1881, J. F. N, ]\“IA(}AY. Iitter,

The invention velates to improved apparatus for use in effecting
the operations of dissolving solids in Hquids and producing ehem-
ical reactions, and of filtering or separating liquids from solids in
chemical and metallurgical processes, in which a soluble substancee
or gubstances, mixed or combined with an ingoluble substance or
substances, is or are to be dissolved separately or together, wholly
or partially, in a given solvent or solvents, and the solution separated
by filtration from the undissolved residue,

In effecting the separation of liquid from solid matters hy filtra-
tion it is of importance to keep the filtering surface from being
clogged by the particles of solid matter, and to present a clear and
unobstrueted filtering surface for effecting the yapid separation of
the Jignid from the solid matters, Tn the apparatus of the inven-
tion this important condition is realized in a very effective manner,
the construction and operation of the apparatus being as follows:

Within a eylinder of wood or other material not chemiecally acted
on hy the nterials treated or the reagents employed is inclosed
an inuer eylinder of hard woid, or of hard earthenware or stone-
ware or other material not chemieally acted on by the materials
treated or the reagents employed, this inner eylinder heing per-
forated with holes and lined internally or externally, but preferably
internally, with ashestos cloth or other suitable filtering material.

Between the inner and outer cylinder there is an annular spaee,
and the inner eylinder is kept in place by longitudinal and cireum-
fevential partitions, the fomer of which divide the annular space
into a number of distinet compartments, each provided with a draw-
off eock for running off the lquid when separated by filteation,
This eylinder i3 capable of being rotated, and is provided with
doors or manholes in one of the heads by which the matters to he
treated may he introduced and the uwndigsolved residue removed;
and the eylinder is also provided with a tubular journal or journals
for the introduction of stean, water, air, or other liquids or gases,
under pressure or otherwise, which may be blown, forced, or drawn
into the annular space for the purpose of keeping the filtering sur-
face clear and of acting chemically or mechanically upon the con-
tents of the cylinder. I place within the inner eylinder the ore or
other matter to be treated (previously ground or otherwise reduced
to a pulverulent state), together with the reagents or solvents Ly
which it is to be treated. By imparting rotary motion to the
¢ylinder (the draw-off cocks and manholes being closed) the solid
matters are brought into intimate contact with the solvents or re-
agentdy, and by forcing steam, water, air, or other liquids or gases
into the space hetween the inner and outer cylinders, and thence
through the filtering medium into the inner cylinder, any solid
matters that may adhere to the filtering surface are disengaged
therefrom, whereby the said surface is kept clear, the solid mat-
ters are kept in suspension in the liguid, and chemical action,
which the liquid or gaseous reagents may be capable of exerting on
the said matters, takes place under the most favorable circums-

:
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stances ag regards the intimate mixture of the reagents with the
matters and the large surfaces exposed to their action.  The anna-
Inr space between the inner and outer cylinders being divided into
compartments by longitudinal divisions, the liquid which passes
through into it is carried round by the rotation of the eylinder and
flows back into the inner cylinder, thus helping to keep the filter-
ing surface clear and unobstructed.  When the goluble substances
are dissolved or chemically acted upon, and it is degired to sepa-
rate the liquid from the solid matters, the draw-off cocks are
opened, and then, by giving a slow rotary motion to the apparatus,
the liquid may be decanted oft from the hulk of the solid matter
and at the same time filtered from any such matters which it may
holil in suspension by passing through the filtering medium. By
thig rotary decanting action a practically clear filtering surface, un-
obstrueted by solid matter, is constantly presented for the liquid
“to pass through.

2517 18—January 8, 1884, A. L. Jones,
gold from quariz and rock tailings.

dApparatus jor separating
3 . '}

The invention consists in the arrangement and application of a
suitable fibrous material in combination with machinery, so that
the fibrous material will unite or collect to itself the gold and earry
and deposit the same to a place designated, where it may be col-
lected and treated as desired in separating the precious metal from
itg sand and ore, Any fibrous matter that will form a pulp when
mixed with water is used to coat a wire-cloth screen as in paper
making, and then entangle the fine gold in suspension in the water.

801460—Tuly 1, 1884, J. L. Russerr,  Slane filter.

The invention consists of a trough containing at intervalg within
it a series of double filtering boxes covered with wire gauze and
filled with charcoal, sponge, or any known filtering substance, and
the claims cover the trough poised over filter sections provided
with adjustable partitions, ag well as the combination of o sand
hox, a sluice provided with adjustable partitions, filters composed
of frames and wire gauzes, and gutters,

325885—NSeptember 8, 1885. 11, ¢ and J. A, IIiNnERSON,

~{us for concentrating ores.

Appara-

The apparatus for concentrating ores, consisting of an outer tanl,
an inner filtering tank, provided with fabric ends, and a perforated
feed box having its lower end below the top edge of the tank, a
space being left between the sides, ends, and bottom of the tanls
whereby, when the water is received by the perfovated feed hox,
it will pass into the inner tank and slowly filter through the fabrie
ends thereof and flow over the top edge of the outer tank, the
fabric ends preventing the formation of a current and cauging the
particles of ore to he precipitated.

866108—July 5, 1887, 0. Tlormann,
Jrom ils ores by livtviation.

Process of ectraciing silver

The invention relates to a certain improvement in the lixivia-
tion process by which the ore, after having been subjected to a
chloridizing roasting, is introduced in a series of troughs, first, to-
gether with water to dissolve the Dase-metal chlorides, and,
second, together with the solution used in the ordinary lixiviation
process to dissolve the silver. The ore and water are introduced
either by means of a mixing box or an agitator, and are allowed
to flow in these troughs for some distance, and finally conveyed
by them into settling tanks. The water while running in the
troughs dissolves the hase-metal chlorides. In the setbling tanks
the ore separates quickly from the liquid. The latter is drawn off
and conveyed to other tanks for the usual treatment. The ore
sediment containing the silver is now sluiced or charged again in
4 similar series of troughs with a solution which has the property
of dissolving chloride of silver, like hyposulphite of lime or goda,
concentrated salt solution, Russel’s ‘‘extra solution’ (a com-
pound of hyposulphite of lime or soda and bluestone), ete. By
pasging through this second series of troughs the silver chloride
dissclves. Ore and solution run into tanks which are provided
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with filter bottoms and allowed to separate. The tailings settle to
the hottom, while the clear solution, now containing the silver, is
drawn off and conveyed into the precipitation tanks for the usual
treatment.

37087 1—October 4, 1887.  T. F, Huxt.  dpparatus for agitating solu-
tions in the leaehing of metals from their ores.

The invention relates to an improvement in apparatus for agita-
ting the acid solutions formed in the leaching of copper and other
ores; and the object of the same 19 to provide a form of rotary agi-
tator in which the heayier portions of the charge can not accumu-
late at the center of the apparatus and escape the action of the
agitating arms, which will also produce a more perfect agitation of
the solutions than hag heretofore heen possible, and which will be
more durable and ¢conomical to construct than the forms in pres-
ant uge.

Heretofore the agitators used in leaching works have usnally
heen made with flat bottoms and have been provided with stirring
or agitating arms of conieal shape at the base, arranged to rotate a
slight distance above the bottom. In the invention this arrange-
ment i reversed, and the agitating tank is constructed with a cone
of small altitwle placed apex upward in the center of the bottom
and covering a considerable portion thereof, and is provided with
agitators, the arms of which ave provided with coneave shoes and
are arranged to rotate in close proximity to the cone in the bottom
of the tank,

442610~ COctober 8, 1889, J. B, Hanxary,
ehlorine to the extraction of gold from ores.

Apparatus for applying

This invention relates to means of extracting from ores precious
metals, especially gold, in the lorm of chloride solution.  For this
purpose an apparatus is employed which eonsists of a chlorinating
vegsal, 0 seb of cirealating pumps, a filter press, and a chlorine
pump, or sets of these, with suitable communicating pipes, cocks,
and valves for operating in the following manner: Having reduced
the ore to a fine powder, it iy mixed with water or with chlorinated
water to a condition of thin sludge, which can he pumped. Then
charge the chlorinating vessel with thig sludge and apply the
pumps to canse its circulation therein, drawing from the upper
part and discharging into the lower part, while chlorine gas is
pumped into the vessel, preferably to a pressure considerably
above that of the atmosphere.  Alter circulation has gone on for
gome time, until the metal in the ore is mostly dissolved by the
chlorine, the sludge is pumped by the cirenlating pumps into the
filter pross, additional pressure being given, if required, by using
the chlorine pump to force air into the upper part of the chlorin-
ating vessel. The liquid issuing from the filter press containing
in golntion the metallic chloride is treated in any of the known
ways for separating the metal and recovering the chlorine. In
gome cases the solution discharged from the filter press may De
used in a subsequent operation to form the sludge by its admixture
with a fresh quantity ol pulverized ore, and this may be done
repeatedly, so as to obtain finally a filtered liquor rich in chloride.

As it is advantageous to charge the cllorinating vessel with an
excess of ehlorine above that which enters into combination with
the metals, the inventor prefers to collect such excess hefore dis-

" charging the sludge by blowing in a little steam to warm the sludge

and allowing the free chlorine thus liberated to pass either into &
gasometer or into another chlovinating vessel; oran exhaust pump
may he employed to draw off the fres chlorine,

‘When metals guch as silver are present, having insoluble chlo-
rides, the blocks which are talen from the filter press, and which
contain these chlorides, may be reduced to sludge, as before men-
tioned, and may be subjected to the game treatment with a guitahle
golvent instead of the chlorine,

418138 December 24, 1889, J. 8. MACARTHUR. Metallurgiocal filter.

A metallurgical filtering apparatus for separating a precious
metal from a solution containing said metal, consisting of a series
of vesgels, each of which has an inlet tube near its hottom, an out-
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let tube near its top, and a perforated false bottom above the inlet
tube, zine sponges disposed in the several vessels, pipes connecting
the inlet and outlet tubes of the several vessels, and a reservoir for
gupplying the solution to the first vessel of the series.

425025—April 8,1890. D. Denwes and T, K. Rose,  Apparatus for
leaching ores.

In a leaching apparatus, a movable table, having a flange or
wall projecting from its upper surface to form a receptacle for fil-
tering material, the said receptacle being of less diameter than the
upper surface of the table, whereby a packing receiving ledge pro-
jects heyond the base of the said wall or flange, combined with
the leaching cylinder, the lower end of which i constructed to
receive said wall or flange, while the ledge abuts against said
lower end of the eylinder.

448262—December 9, 1890. 8. Trivick,
to ubiain precious metals therefrom.

Apparatus for treating oves

Thig invention relates to improvements in apparatug forming a
plant for treating roasted ground ores to obtain precious metals
therefrom, adapted for use in treating roasted ground ores of pre-
cious metals that have been roasted by any known or suitable
method. )

The apparatus consists, essentially, of a vessel (preferably em-
ploying a pair at least of such vessels, so ag to change from one to
the other of the pairin working) having a porous hottom on which
the ground roasted ores rest; means of supply of leaching liquid
controlled by valve; means of drawing off leached liquid, convey-
ance thereof to, and meang of stirring said liquid in a mixing
chamber—a filter vessel having a porous floor—and means of punip-
ing the filtered liquid to a reservoir; means of evaporating the
leaching liquor to recover the contained salts; also recovering the
copper salts for rense, and means of heating the leaching liguid,
and also means of desieccating the product. '

The invention also consistsin a furnace for ronsting ores of pre-
cious metals, comprising, among other features, a chamber, coils of
piping, a tank, reservoir, a force pump, a system of heating pipes,
leaching reservoir, tanks with porous floors, and a mixing vessel
with rotating stirrers therein.

449818— April 7, 1891,
silver from ores.

J. Craca,  dApparatus for extracting gold or

In an apparatus for extracting gold or other metals from their
ores in solution, a tower and a mixer, which consists of a trough
having pipes to conduct the reagents in liguid solution, which
enter the same from different sides and terminate out of alignment
about centrally of the trough, combined with a hopper placed over
the ends of the said pipes and an overflow plate leading to the
said tower.

456828—July 21, 1891, DT, L. Giees, Ore l’aaching machine,

Thig invention has reference to ore leaching machines in which
a rotating annular series of ore receptacles pass successively under
an ore vat containing the crushed ore in a solution to receive their
respective contents or to be otherwise filled, and to discharge the
filtrate during their transit into a suitably placed discharging con-

duit or launder and at a predetermined point in their orbital move-

ment and automatically discharge the residuum,

The ohjects of this improvement are, first, to provide a suitably
sugpended vat to receive the ore in a solution, or dry or roasted
ore, and adapted by suitable openings in the bottom thereof to
optionally discharge said contents; second, to provide a series of
leaching vats to pass successively under said primary vat and
respectively receive from the latter a proper quantity of ity con-
tents; third, to provide snitable mechanism for supporting and
progressing said secondary vats; fourth, to provide a conduit or
launder to receive and carry off the filtrate from said leaching or
secondary vats; and, fifth, to afford facilities to automatically dis-
charge the residaum from said leaching vats preparatory to their
refilling. :

MINES AND QUARRILES.

468120—November 10, 1891, 1), DENN1S,
ing precious melals from their ores.,

Leaching vat for separat-

An ore leaching apparatus consisting of a closed vat or separat-
ing vessel having a removable bottom carrying a filter bed in its
upper portion and an auxiliary chamber beneath, provided with a
removable bottom and a filter bed, and a suitable pipe connection
between the separating vessel and said auxiliavy chamber in its
bottom.

464672—December 8, 1891, W. D). Boum. _dppardaius for sepurating
gold and silver from ore. ’

The inventor places the powdered or divided ore, or material to
be treated for the obtainment of the gold or silver, or both, in a
vessel or vat, or vessels or vats, and through it passes the leaching
solution, preferably previously heated. By means of a force pump,
the leaching solution is forced up through the ore and through a
filter at the top. The solution and the precions metal which it
now containg pass into & vessel in which it is agitated with a pre-
cipitating agent.  From this last-named vessel the solntion is foreed
up by a force pump through a vessel having a filtering arrange-
ment, such as a porous diaphragm, at the top, so that the solid
matter is retained thereby, the lquid passing off to be heated again
and to be restrengthened by the addition of the necessary forther
quantity of leaching chemicals and passed hack to the leaching vat
or vats for reuge, The pressure under which the ligquids ave foreed
up through the leaching vat and precipitant vessel ghould be b
least eighteen pounds per square inch. At intervals the solid
matter retained by the last-named filtering vesgel is passed into a
filter press or equivalent apparatus, whereby it is deprived of the
greater part of its moisture. The ore which has been leached is
then drained of all golution and washed free from the lnst traces
thereof with water, preferably hot, and then can be washed out
of the vat or vats with acidulated water, and passed over zine or
alloy of zine with other suitable metal, so that hydrogen is evolved,
which rednces any precious metal still remaining in the ore to
the metallic state, or such state that it iz taken up when the ore
iy afterwards passed over mercury—ior instance, over amalgamated
(’,()pp(}l'.

405385— Al 11, 1893, F. Wess. Method of and apparains for
extracting precious metuls from thelr oves.

The inventor claims, in means for extracting precious metnls
from their ores, the combination of an outer vessel resting in suit-
able trunnions for containing the reagent or chemical solution, and
having inlet and outlet pipes communicating, respectively, with the
top and bottom thereof through gaid trunnions, a perforated vessel
in said outer chamber, and adapted to receive the crushed ore, and
provided with a manhole opening extending to the outside of the
latter, and means for reciprocating the inner vessel and for rotuting
the outer vessel on its trunnions; whereby the contents of the inner
vessel may be discharged.  Also, the method of separating precious
metals from their ove, consisting in placing the disintegrated or
crushed ore in a closed perforated vessel and causing the latter to
reciprocate in the reagent or chemical solution, whereby the latter
is enabled to more effectually act upon the ore.

497856—May 23, 1893, Ore tank.

In a tank for leaching or saturating ore, the combination with a
false bottom and a piece of textile material laid upon the upper side
of said false hottom; of a series of vertically disposed periorated
tubes designed and adapted to hold the pieces of ore apart and pro-
mote the circulation of the leaching or saturating solution.

505970—RSeptember 11, 1894. J. Srorer and B. T. Laoy.
of and apparatus for dissolving, leaching, and filtering:

C. G. Brown.

Method

The inventor claims the improved method of digsolving, leaching,
and filtering, consisting, essentially, in connecting a plurality of
closed tanks in series, then introducing an expansible medium
upon a body of noncompressible fluid contained in a terminal
tank to foree the said flnid under pressure into the successive tanks
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and through the material under treatment until it reaches the final

" tank, then connecting this last-named tank with the initial tank,
and finally introducing pressure in the said final tank to force the
fluid therefrom so that it may be returned to said initial tank.
And in an apparatus for dissolving, leaching, and filtering, the
combination of the tank adapted to contain the material to be
treated, a tank adapted to contain a noncompressible fluid and con-
nected with a source of steam, gas, or vapor supply, a valve-con-
trolled pipe from said fluid tank to said material-containing tank,
afinal tank beyond the material-containing tauk, o valve-controlled
pipe connecting said material-containing tank with said final tank,
whereby the fluid is forced into said final tank, a valve-controlled
pipe connecting said final tank with the initial fluid tank, and
means for admitting an expansive meditun into said final tank to
force the Auid therefrom back into the initial tank.

530897— Decomber 4, 1804, N. I, Conwe.  Filler barrel.

In an apparatus of the clags deseribed, the combination with a
revoluble eylinder having a hollow trunnion, and a head pro-
vided with radiating channels having independent valves of a
filter arranged in said cylinder and valves for opening or closing
said channels independently of each other.

53698 1—April 2, 1895, T, L. WswaLy and J. B, Frank.
taele for recovering precious metals from solitions,

Recep-

This fnvention relates to apparatug wherein the recovery of the
precious metals from cyanide and other solutions is effected hy
passing the solutions through a filtering material, by which the
precious metals are precipitated.  And the inventor claims, in ap-
paratus for the extraction of precious metals from solutions, the
precipitating box, having an undulating, sinuous passage from end
to end, comprising a series of alternate augnlar depressions and
elevations, provided with a series of retaining ping, attached to
the interior of said precipitating box, and extending into the pre-
cipitating, filtering material within said pagsage.

840177 —Naovember 4, 1505, T. L, Wmwarnn and J. B, Frank.

Appavatus for vecovery of precious metals from their solubions,

The inventors claim, in apparatus for the recovery of precions
metals from their solutions a precipitating box adapted to contain
a finely subdivided, metallic, precipitating reagent, divided into a
series of compartments by removable perforated partitions, said
partitions being provided with adjustable gates, controlling the
flow of said solution throngh the perforations in said partitions for
the purposes indicated.

549622—November 12, 1895,
of precions melals,

The specifications set forth that in the treatment of ores by the
cyanide process to extract their gold and silver contenty, it is the
usual practice to place the ores in open leaching tanks and allow
the eyanide solution to percolate through the mass and so dissolve
and remove the precious metals in solution. This method is on
the whole fairly efficient, but it occupies cousiderable time (forty
to eighty hours) and canses a large consumption of eyanide through
decomposition, owing to its long contact with the ore and atmos-
phere, With many classes of ore, however, it is found that agita-
tion of the ore and solution is neecessary in order to obtain the best
results or largest extraction of precious metals. Particularly is this
the case with silver-bearing oves or ores carrying considerable value
in silver.

- The agitators heretofore in use shorten the time necessary to
digsolve the precious metals; but they invariably cause a large
consumption of cyanide, due ¢hiefly to the continuous agitation of
the solution in open tanks or in partly filled barrelsin the presence
of an excess of air, while the ore when discharged from. the agita-
tors is in such a condition that very often it can not he leached, or
at best but part of the cyanide solution containing the dissolved
gold can be separated from the ores. Then again, the agitators

P Arcarn,  dApparatus for evtraetion
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now in use are of such small capacity as to add largely to the cost
of treating the ores.

Thig invention relates to a new machine for treating ores by con-
tinwous agitation and continuous percolution under pressure or hy
means of vacuum and either with or without external or additional
heat, And the inventor claims a percolator for treating ores by
the cyanide process comprising an outer shell capable of being
cloged, air-tight, hollow trunnions upon which saitl vessel rotates,
coneentric tubes extending axially through the vessel, the outer
tube being covered by a filtering medinm, a passage connecting the
annular space between the tubes with one of the hollow trannions,
and a pipe communicating with the chamber surrounding the outer
tube. The invention includes other features of a minor or subsid-
iary character.

502807—Junuary 7, 1896, I1. . Winniams,
ratus for extracting melals from their oves.

Method of and appa-

In an apparatus for the extraction of precious metals from their
ores by the wet process, the combination of one or more castings,
with serew conveyers and mixers, means for feeding the golid and
liquid matters thereto, and a dam placed at the discharge end of
the casing for each conveyer, having its surface inclined upon the
side next to the conveyer flights or blades, for the purpose of
maintaining the admixture of the liguidy and solids by preventing
the liguid from traveling faster than the solid and still giving pag-
sige by reason of ity ineline o the travel of the solids over the
same; and, in the extraction of precious metals from their oves
by the wet process, the method of ¢ontinuously and uninterrupt-
edly precipitating and separating the metals, which consisty in
simultaneously introducing the precipitating agent and an inde-
pendent agitating blast of steam into the solution of metal in diree-
tion ag described to secure admixture and agitation by a whirling
motion and the agglomeration of the precipitated particles of
metal, and continuously separating the precipitate hy settlemoent
and {tration.

6T L—=Seplemdier 8 1806, 8. B, Lann,  dpparaius for learhing

Gres.

The object of the present invention i to provide an economical
and practical apparatus for the lixivistion of ores, and particolarly
applicable to cases where & large mass of material has to undergo
treatment—ag, for example, In the lixiviation of low-grade gold
ores by the cyanide process—and where the expense of handling
material becomes an important factor with respect to the commer-
cial working of the process. The invention applies, generically,
to the lixiviation of comminuted or pulverized malerial of any
character, but it is especially designed for the lixiviation of ores
by the eyanide process, for in the trestment of ore pulp or slimes
by the eyanide and other like processes & large amount of material,
often of a low grade, has to he subjected to the action of un aque-
ous solution of a c¢yanide or other solvent, or to the successive

action of a peries of solutions, The common course of procedure

in working the eyanide process on a large seale is to run the ore
pulp into large vats and then to cange the proper solutions for
leaching out the precions metals to pereolate therethrough, for
example, firgt an alkaline golution, when the ore iz acid, then a
strong solution, then a weaker solution, and finally water to wash
the pulp.  The vat iy then emptied and refilled with fresh ore
pulp; also, the solvent process is sometimes worked by apgitating
the pulp and leaching solution in pans or vessels. Both systems
require considerable labor and are intermittent.

Another object of the present invention is to provide means to
make the extraction process continuous, so that the ore pulp shall
progressively and continuously be associnted with the solutions or
the washings which may be necessary for thoronghly exhausting
the values from the ore. This is accomplished by constructing a
leaching tank, in the form of a long trough, which may be divided
by one or more fixed or removable hridges into go many trough
sections as are required for the several solutions or washings when
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one leaching is not sufficient; or by providing a series of tanks or
troughs operatively arranged with respect to each other, employ-
ing in connection therewith a conveyer for the ore pulp adapted
to continuously feed the pulp with a steady movement through
the several solutions in an uninterrupted flow through the appa-
ratus to the point of discharge without any intermediate stoppage
or handling of the same whereby the lixiviation of the ore is
effected.

For the purpose of rendering the operation continuous, provision
is made for a constant drawing off of the charged solution or solu~
tions from the leaching troughs and an inflow of fresh solution
thereto. In the case of the first cyanide solution the inflow is
preferably at the ore-entrance end of the trough or trough section
and the current is with the ore, thus catching the fine float gold
carried by the fresh pulp; but in the subsequent troughs or trough
gections, and also in the first, if preferred, the inflow of the solu-
tion (or washing water) is preferably made at the ore-exit end and
the outflow of the solution is at the opposite end where fresh ove
or pulp is entering the trough or trough section. Thus, in this
latter case, the flow of the solution is opposite to that of the ore.
The fresh cyanide solution first acts upon pulp which is largely
leached out, and as the solution hecomes more and more charged
with the gold or precious metals it meets pulp that is progressively
richer in the metals, and the conditions are therefore favorable
for effecting a complete extraction of the precious metals by the
golvent. Asa preferred form of conveyer, slowly-moving blades
transverse to the trough or tank are used. These blades extend
across the tank with just enough room at the sides for clearance,
and they reach from ahove the surface of the solution down to and
into the ore pulp on the bottom of the tank with openings or
notches in or along the lower part of the blades for the underflow
of the solution. These blades divide the trough or tank into a
number of communicating divisions and form what may e called
“traveling partitions,”” moving slowly through the trough from
end to end thereof, The lower edges of these blades are prefer-
ably fashioned with rake teeth, and they opent up and rake along
the layer of ove pulp on the bottom of the tank gnd effect a slow
and progressive movement of the mass with a constant plowing
therethrough and exposure of fresh pumous thereof to the action
of the solution, while the solution in the tank as the series of
blades move forward hag to flow back through the netches or
openings in the bottom of the traveling blades from each of these
divisions formed by the blades, respectively, into the adjacent rear
division, and thus there iy secured a constant and steady under-
flow of the solution in close proximity to the agitated pulp, This
flow of the solution ig in addition to and distinet from the flow due

to the constant addition of fresh solvent at one end of the trough”

and the drawing off of the charged solution at the other end
thereof; but it will be seen that the nnderflow thuy effected pre-
vents a mere surface flow of the solution from one end of the

trough to the other. On the contrary, ag the flow from the

respective divisions of the trough is from the bottom and under
each traveling partition or blade, the overflow or discharge from
the trough at the end is necessarily of the charged portion of the
solution. It will be seen that this method of leaching ores places
the ore and the solvent under perfect control, which is a very
great advantage with respect to the economical leaching of ores.
There is an agitation and constant shifting of the pulp in the solu-
tion, which very much accelerates the action of the solvent and
shortens the time requirec therefor, and the speed of the conveyer
can be regulated so that the pulp will not remain in the tank or
tanks any longer than is necessary, and yet long enough for the
extraction of all value therefrom. On the other hand, the flow
of the solvent through a tank can he gauged so that it will issue
from the tank fully charged or charged to the degree most profit-
able under all the conditions of the case.

&76118— February 2, 1897. W. F. Hearnyman.,  Means for exvtract-
ing gold and silver from sea water.

In order to extract said metals, the sea water or salt lake water
ig passed through a filter made of carbon, and the gold and silver
held in golution in the sea water or salt lake water are freed from
the chemical combinations in which they oceurin the water. The
chlorides and bromides of gold and silver in solution when passing
through the carbon filter are decomposed by the reducing power
of the carbon, the liberation of chlorine, and the destruction of the
bromine combination, with the result that metallic gold and silver
are precipitated in the carbon filter and deposited in the pores and
upon the surface of the carbon. And the inventor claims a tank
mounted on suitable supports and provided in its side with an
inwardly apening valve or gate, said tank having a perforated bot-
tom, and a filtering medium arranged on the bottom and compris-
ing alternating layers of coarse and fine carbon, a layer of wire
cloth, and a perforated top covering. '

684627—June 15, 1897, J. J. Dresuu.  dpparaius for exiracting
gold from cuwriferous material.

This invention has been devised in order to provide a machine
for uge in the extraction of gold {from auriferous material hy the
aid of chemical solvents, in order to insure the particles of auriferouns
material being brought into intimate contact with the cyanide or
other solvent solution. Itincludesa vator panto receive the aurif-
erous material to he treated, having at orabout its center a vertical
shaft orspindle with one or more agitators orstivrers attached to its
lower end.. Motion ig imparted to this shatt or spindle by bevel
gearing orother convenient mechanical contrivances, and meansare
provided for reversing the rotation and controlling the speed of the
agitators, as well ag for raising or lowering the agitator shaft or
gpindle.  These means may consist of a serew-threaded lifting rod
with correspondingly threaded bevel wheel in gear with a hevel
pinion fitted with a crank handle, whereby it may be rotated in
the required direction; or, if preferred, a rack and pinion may be
used for the purpose. The inner side of the wall of this vat or pan
ig provided with a series of projections which produce eddies or
swirlsin the material under treatment as it is carried round the vat
or pan. In order to drain or draw off the gold-bearing solvent
from gaid vaf, it ig provided with a vertically sliding valve, A
waste discharge valve may also be provided in the lower part of
the vat or pan for the purpose of enabling the waste material to he
gluiced therelrom after the gold has been dissolved and the gold-
bearing solution has been drawn off through the valve above
referred to.

587408—Adugust 8, 1897. . L. Svimaw. Method of recovering
preecious metals from their solutions.

This invention has for its object the recovery of precions metals
from solutions of the same by means of a new and lmproverl appa-
ratug, the apparatus being constructed to effect the deposition or
¢ precipitation ”’ of the precions metal or metals in solution upon s
“precipitating’’ substance or “‘ precipitant’ which is in a solid but
more or less finely divided state.

The apparatus is designed to recover these metals from solutions
of their haloids by means of the employment therein of dense hut
more or less finely divided earbon, subsulphide of copper, or other
suitable precipitant; again, also, for the recovery of the same
metals from their cyanide solutions by means of the finely divided
zine product comnnercially known as ‘“zine fume,” and generally
for analogous requirements.

It is necessary that whatever the nature of the precipitant used
and the degree of fineness to which it is found desirable to reduce
it primarily, it shall be of greater specific gravity than the liguid
or solution desired to be precipitated by it, so that the precipitant
shall tend to settle from the liguor by gravitation. Further, it is
necessary to this invention that the solution or liguor to be precipi-
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tated shall percolate upward through the mass of solid finely
divided precipitant.

In an apparatus with parallel vertical sides the upward flow of
liquor wonld tend to carry off finely divided particles of precipitant
unless special means were taken to prevent this. Iilters tend to
become clogged and are generally useless Tor this purpose, so that
the inventor retains the particles of the solid precipitant, upon
whose surfaces the precious metals are in course of deposition,
within the apparatus by inducing subsidence of them. This is
effected by continually reducing the upward rate of liquor flow,
which is secured by constantly increasing the aren of the liquor
column as it rises higher in the apparatus.

The apparatus takes the formy of a funnel. The liguor enters
{ander a sofficient pressure or “head”) through the bottom
orifice. Tt then meets with and thoroughly mixes with the mass
of finely divided precipitant in a condition of suspension in the
liquor. The solid, finely divided particles do not sink against the
comparatively rapid intlow, or are prevented from doing so to
any extent, hy means of an automatic valve of ordinary type.
By this intimate admixture of liquor with precipitant the deposi-
tion of the precious metals in solution in the former is effected upon
the minute surfaces of the latter. It now only remains to remove
the depleted liquor from the particles of the solid precipitant con-
taining the gold, silver, ete.  Ag the liguor continues its upward

flow by virtue of the continually diverging sides of the apparatus’

the aren of the liquor column becomes greater and greater, The
rate of the verfical upflow is thereby covrespondingly reduced.
This continues until & point is reached at which the upflow is
vertically 5o glow that the finest particles are able to gettle or sub-
gide against it. At any point, therefore, ahove this limit or “zone”
the absolutely clear liquid may be drawn off from the apparatus
free from suspended particles and depleted of its precious-metal
contents,

Ti the precipitation of the precious metals he deemed to be in-
complete in one apparatus, owing to the richness of the original
liquor or to other causes, the outflow may he caused to pass into a
gecond similarly arranged apparatus or through two or wmore such
apparatus placed in series; but in general one apparatus can be
made to secure practically perfect removal of the precious metals
dissolved in a given liquor by the use of a suitable precipitant, TIf
a geries of two or more of such apparatug be employed, the first of
the series may be used to enrich gquantities of precipitant which
have only been partially used up to their fullest capacity of pre-
cipitating the precious metals, while the succeeding members of
the series are supplied with the necessary amounts of less rich or
quite fresh precipitant in ovder to remove any remaining traces
of gold, silver, ete., which may escape unprecipitated in the out-
How from the flrst apparatus. The poorer precipitates in these
last apparatus are in course of time removed through the hottom
of the apparatus and transferred to the firat one of the series, there
to be enriched to their full capacity, while their place ig taken by
fresh quantities of poorer or quite unused precipitating agent, and
S0 on.

When the precipitate is deemed to be sufficiently rich, it is re-
moved from the apparatus by a ‘““three-way cock’ at the bottom
thercof, or by other suitable arrangement, and the precions metal
it containg finally recovered by any suitable method, such as in
the case of the employment of a carbon precipitant by burning, or
in the case of the nse of a zine precipitant by smelting.

The apparatus i also supplied with a small central funnel for
the introduction of fresh quantities of precipitant from time to time
to the point of maximum precipitating action in the apparatus,
i.e., near the inflow. By providing this funnel with a bell-shaped
or inverted-funnel termination a sort of ““chamber” is produced
in the lower part of the apparatus having an annular space for the
passage of liquors between the rim of the smaller funnel and the
sides of the large one. This chamber ig of considerable aid in
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promoting the action of the precipitant by keeping the bullk of it
congtantly near the liquor inflow and securing perfect admixture
by means of the vortex currents, ete., it induces. Tt is further
desirable to break up the rapid rush of inflowing liquors at their
point of entry into the apparatus, and to secare their subdivision
and intimate admixture with the precipitant as enrly as possible.
This is effected by capping the end of the inlet pipe with a small
perforated cone or “‘distributer.” The perforations may be from
one-fourth to one-tenth the diameter of the inlet pipe, but their
total area must be larger than that of the sectional area of the pipe.
The holes may he bored in a divection perpendicular to the cap
cone or they may be made ““tangential,” i, e., bored at o tangent
to the internal circumference of the cone, thus gecuring a rotary
initial flow of the inflowing liquors instead of a series of straight
stremms,  In the majority of cases, however, perpendicular bore
holes answer equally well,

The clear precipitated liguor may be drawn off at any point above
the limit of subsidence either by a pipe, or, preferably, by allow-
ing it to flow equally over the rim circumference of the apparatus,
The latter method secures the quieter and more uniform outflow
and does not disturh the top layers of liquor underpoing final sub-
gidence by establishing a quick current in one particnlar direction.

If desired, the rim may be encircled with a filter sereen of lawn,
calico, or other filtering or straining medium, so as to retain within
the apparatus any particles of precipitant which may be floated or
“huoyed up’’ by bubbles of air or other gas.

The clear liguors passing over the rim and through the precau-
tionary fllter or strainer fall into and are collected by a cireular
trongh or “launder,” attached to the apparatus helow the rim,
whence they are conveyed awny by a pipe.  As hefore stated, this
may lead into a storage vat or into another gimilar apparatus, or,
if deposition of the floating particles is not absolutely complete,
into any suitable type of apparatus—such, for example, as the
slat-partitioned tank used for freeing softened water from traces of
duposit—where subsidence is finally rendered absolute. In most
vases where the traces of precipitant have escaped, I have secured
perfect final subsidence by allowing the liquors to flow through a
shallow plain tank of from four to six times the area of the top of
the precipitating apparatus before passing them direct to the stor-
agoe liquor vats.

Such an appaiatus as is described is termed a “precipitating
cone,”” It may be constructed of any suitable material, such as
wood, stoneware, galvanized ivon, ete., according to the nature of
the liguor or precipitant it is designed to treat. Its action, until
the charge of precipitant it contains is exhansted and requires
renewal, is perfectly automatic and continnous. Its capacity, its
height, the angle of ity sides, the ratio diameter of inflow pipe to
top area of cone will naturally vary with the volume of liquor to
be dealt with, the rate and head of liquor inflow, the relation of
the specific gravity of the liquor to that of the finely divided pre-
cipitant, the actual coarseness or fineness of the particles of the
latter, and so on. These data may be calculated or decided by
preliminary experiment in any particular cage. As an example,
however, of the application of this invention to the recovery of
gold bullion from cyanide solutions, the following dimensions of
the apparatus ave cited: For a flow of from 600 to 800 gallons per
hour a depth of 5 feet, with a top diameter of 5 feet, is amply suffi-
cient. 'The diameter of the inlet pipe is from 1% to 1% inches,
according to the head of the inlet liquor, while the perforations of
the cap cone or distributer are three-sixteenths of 1 inch in diam-
eter. The charge of zine fume in such an apparatus varies from 5
to 80 pounds, according to requirements.

58787 4—August 10, 1897. T, D. Sroan. Baprel filter.

The object of this improvement is to provide a suitable fiiter
Dbarrel, with a durable and highly effective filter, at comparatively
low cost. With a view to securing the desired ends the usual
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trunnioned iron barrel is lined with lead. The framing of the
filter hed is composed wholly of suitable wood capable of fairly
resisting the action of c¢hlorine and acids, and which may be filled
with suitable matter to enable it to better résist the destructive
action of the corrosive solutions. The filtering medium is composed
of material which resists the solutiong, is well protected against
undue abragion due to the action of the solid matter during the rota-
tion of the barvel, and it has its filtering area supported to enable it
to safely hear the overlying contents of the barrel by an underlying
floor of such metal ag will practically resist the action of chlorine
and sulphurie acid—as, for instance, a lead loor—and the latter ig
freely perforated to admit of the prompt discharge of the filtered
liquid, The Altering surfaces are flat, and hence the hody of any
woven filtering medinm is maintained in a condition more favor-
able to the passage of the liquid than would be the case if it occu-
pled a curved line and said surfaces were concave in conformity
with the interior contonr of the barrel. The framing of the filter
bed involves inexpensive straight work as distinguished from the
curved or segmental work in framing, which is made to conform
to the interior of the barrel ag heretofore, and the filter framing is
constructed in parts which are so interlocked as to secure rigidity,
but which may be readily applied to or removed from the harrel
by way of the usunal manhole and without deranging the lead
lining or the means by which the lining i clamped to the barrel.

59787 —January 11, 1898, P. J. Doxonvr and J. T, Conker,
Precipitating safe. ‘
The combination with a closed vessel or standpipe provided

with anormally elosed outlet at its bottom for the precipitate and
having a body or colunn of zine filings or like material in its
upper part, adapted as corroded to fall into the lower part, of
means for supplying, under pressure, the solution containing the
precious metal to the lower end of the said body or column of
filings or like material, to canse the corrosion or oxidation thereof,
wherehy such corroded or oxidized portions will gradually precipi-
tate to the bottom of the vessel or standpipe and the fresher por-
tions of the filings or like material be exposed to the ascending
golution.

606810—July 5, 1898, 'J. W. Pack, Recovery of gold from wasie
solutions of chlorination works.

A means for recovering gold from waste solutions of ¢hlorination
works, consisting of a tank having an inlet passage at the lower
portion and an outlet passage at the upper portion and having
metallic aluminum centained therein, and intermediate hetween
the inlet and outlet passages of the tank, and a flter fixed within
the tank between the metal and the outlet passage and having
its lower side coated with a substance which will arrest the fine
precipitated gold and prevent it from passing off with the liquid.

608564—August 2, 1898. R. Moopms., Washing or leaclking appa-
ratus.

In an apparatus for washing or leaching, a series of cells, one of
which is a dry cell and the others of which contain washing or
leaching liguid, means for introducing the material to be washed
into the dry cell, an oscillating shaft extending longitudinally of the
series of cells, means operated by said shaft to transfer the material
from the dry cell to the washing cell next in series, arms attached
to the oscillating shaft and extending one into each washing cell,
and scoops on said arms.

608946~ dugust 9, 1898, H. B, Winrians., Liviviation apparatus.

In a lixiviation apparatus, the combination of a vertical series
of annular tanks arranged one above another and each provided
with an exit through which ore or other substances may be dis-
charged into the tank beneath, each tank hottom being provided
with an ascending incline leading to'one side of the tank exit and
having a descending incline on the other side, means for feeding
ore into the topmost tank, pipes for conveying leaching solution
into the several tanks separately, the feed of the ore to be continu-

ous and the feed of the solution to be continuouns or intermittent,
filters located in the several aunuolar tanks, and automatic seraping
and stirring mechanism to cause the ore and solution to be moved
around each annular tank and over the filter therein,

510596—September 13, 1898, R. Avymer and D. J. Nuvinn,  Filier

Jrame.

In a filter barrel, the combination of & rubber grating having o
corrugated surface in contact with the curved inner lining and
periphery of said filter barrel adapted to allow the filtering solu-
tiong to run along and down the lining of said barrel, a perforated
bedplate of glags or porcelain curved concentrie with the inner
periphery of said barrel and resting on said rubber grating, a fil-
tering medinm on said glass bedplate, a curved glass grating rest-
ing on said filtering medium, two oppositely disposed cleats seenred
lengthwise of said barrel to its inner periphery adjacent to the
ends of gaid curved glass bedplate and grating, and wedge keys
between said ends and said cleats adapted to key said members
against the barrel,
611515—September £7, 1898, J. D, Senver, Jv. Means for extracting

precious metals.

In o metallurgical apparatus for treating ore by a eyanide solu-
tion, a tiltable tank compriging a suitable support, a tank hody

. having a discharge gate at its rear end and pivoted to the support

at a point between its center and the [ront end, a drain deviee in
the bottom of the tank for drawing off the cyanide solution, hokl-
ing gprings mounted on the support and engaging with the tank
body at points between its discharge end and the pivotal connection
thereof with. the support, and means for retracting the holding
gprings from engagement with the tank hody.

$11935—CQctober 4, 1898, J. Poors.  Process of and apparalus for
treating ore tatlings.

- For the continuous treatment of pulps, slimes, tailings, aud the
like with cyanide and similar solvent solutions and in combina-
tion, a series of shallow tray-like baths, a rake in each bath of the
series, means for reciprocating the rakes, an overflow chute at the
end of the geries, settling tanks to receive thoe overflow fron -l
chutes, means for geparately discharging the solid and liquid con-
tents of the tanks, conveyers adapted to raise the solid contents
from one tank after discharge, o launder in which such contents
are received and in which they may be further treated with a sol-
vent solution or wash, and a further settling tank for receiving tle
discharge from the launder,

015968—December 18, 1898, T, Orawny. dppuraius for treativg
ores, elc.

In an apparatus for treating ore, the combination of a tank
adapted -to contain a body of the ore to be treated, devices fur
feeding ore into the top of said tank and diseharging it Mo
the bottom thereof at a point above the tank in a continnens
manner, & solvent supply reservoir, a receiver conneetiong lw-
tween the tank and said supply reservoir, and receiver for produe-
ing a continuous flow of the solvent throngh the tank in a direction
opposite to that of the movement of the ore, an endless-chain
carrier in proximity to the tank and having draining buckets
adapted to receive the ore discharged from the tank, means for
discharging a liquid upon the drainage buckets, and means for
collecting the drainage from the buckets and returning it to the
aforesaid supply reservoir,

#17029—January 3, 1899. W. A, Kéveman and W, H, Hagrrley,

Apparatus for separating liquids from solids.

The method of abstracting liquid from finely pulverized ore, ore
slimes, or other solids impervious to percolation with which the
liquid is mixed, which consists in subjecting the mixture to gasecus
pressure applied above the same, and simultaneously to the action of
a partial vacaum applied below the same, removing a portion of the
liquid by filtration below the bedy during compaction of the solids,
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and collecting and abstracting by pressure the remaining liguid
above the compacted solids.

BI17407— Junuary 10, 1809. . ARcALL. Cyanide filter lank,
In a cyanide ilter tank, o vertical metallic side or wall, a hori-
zontal hottom secured thereto, having a central opening, a packing
ring seeured to the inside of said wall, near the bottom, with a
spacing, a system of level joists converging from the perimeter
toward the center, npon said horizontal hottom, a plastic filling
between said joists sloping downward from the packing ring regu-
Iavly toward the central opening, a level floor with interstices
laid upon said joists, permeable filtering material upon said floor,
and a covering of textile fubric, the outer margin of which is packed
into the crevice between the packin g ring and the vertical wall.

618a:22—Junuary S1, 1899,
g melals.

P. Bomervinie.  Apparatus for extract-

An apparatus for extracting metals, congisting of parallel barrels
‘having annular disks closing one end with central inlet openings
for the material, a Iramework and roller support for said barrels,
menns whereby the barrels are rotated in opposite directions,
spiral flanges fixed to the interior of the harrels for advancing the
material thevethrough, devices for feeding material and fluid matter
to the uppermost barrel, means for separating the coarse from the
fine material and delivering them sepa rately, and means for trans-
ferring material from the discharge end of one barrel into the inlet
end of the barrel Lelow,

G19211—Fehruary 7, 1899. A, M. Nicnonas. Filtering  apparatus
- Jor separating gold and silver bearing solutions,

This invention has heen devised for the purpose of providing
means whereby solids or insoluble material may he separated from
liquids carrying saie in snspension, but more particularly for the
purpose of providing meang whereby the separation of gold and
silver hearing solutions from tailings, slimes, pug, or pulverized ore
may be earried on continuously and in such a way that a clean or
partially clean filter cloth will be continuously brought into opera-
tion without necessitating stoppages for recharging, as requived with
the appliances at present in use,

The essential feature of the invention consists in the use of &
rotating wheel, disk, or table formed with a series of air-tight conm-
partments covered with cloth or other filtering material supported
upon a metal sereen or perforated plate and adapted to he automatic-
ally placed in eommunication with a vacaum pump in turn for a
suflicient tine to enable the liquid to be drawn through the filtering
material, leaving the solid constituents upon the filtering surface,
whenee they can subsequently be removed by brushes, jots of
water, scrapers, or similar contrivances, provision being made for
antomatically allowing air to enter into the various compartments
at the desired period of the operation to facilitate the removal of
the solids from the outer surface of the fltering material.

G20060—Mareh 7, 1899,
Ieiviation.

Jo Luce.  dpparatus for treating oves by
In a tank for the treatment of ores, a lining composed of ashestos
applied to the inner side of the tank, the notehed or recessed boards
applied inside of the asbestos, and the steam pipes placed in the
notches in the boards, combined with two thicknesses of grooved
perforated hoards, and the layers of cloth between the hoards,

628465—April 18, 1899. 3. 8. DUNCAN. Apparatus for sepurating
gold and silver bearing solutions from ores or slimes,

Hitherto upward percolation has been used for the digplacement
of the various gold and silver bearing solutions in the treatment
under the eyanide or other similar processes of tailings or free
leaching ores which are not in the form of slimes. With this
upward percolation false bottoms for the vats with webbing upon
them have been used and the solutions have been introduced
underneath these false hottoms, which have acted as digtributers

~of ity flange,
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therefor and allowed them to pass evenly up through the free
leaching ore, displacing the gold and silver bearing solution con-
tained therein, This false bottom and webbing are adapted for
use with free leaching ores only and can not he employed for dis-
placing solutions used in treating very finely erushed ores or slines
which do not leach freely.

The present invention has heen devised in order that the varions
solutions may e displaced, as above deseribed, from finely crushed
ore or slimes, withoat the aid of any false Tiottom amd filtering-
webbing,  And the inventor claims, in an apparatas for separating
solutions of the precious metals from residual ores and glimes, the
combination with a leaching aud displacement tank or vat and
with a vat to hold said solutions, the latter being placed at a higher
level than the former, of a serios of pipes to convey said solutions
from the higher vat, the discharge ends of eaid pipes entering tho
leaching vat, a series of hoods having alightly arched portions
which overlie the said discharge ends, and atirring arms radiating
from a central shaft in said vat, the arched portions of the houds
heing arranged in radial lines, or at right angles to the movement
of currents set up by the stirving arms. °

G237TI—April 25, 1890, A, F. Durv.  dpparatus for leaching ores.

A deviee for trenting pulverized ores, compriging a leaching
tank, an alv compressor, o tank for stoving the leaching liquid, a
perforated pipe in the hottom of the lenshing tank, connections
from the air compressor and liquid storing tank to the perforated
pipe, a perforated draingge pipe in the hottom of the tanlk, and a
layer of filtering material about said pipe.

024558—Muy 9, 1809, C. H. Pwan,  Stime filter,

The apparatus congists of a tank fitted with a hood of confeal or
any other convenient form,  The sides of the tank projeet above
the point of attachment of the hood, so as to form an annular Kpaee
to aet as o receptacle forming a launder for discharge of (he eloar
liquid.  In the eenter of the hood is an opening, sronnd which ig
riveted or holted a frame or seating arranged to carey o filter com-
posed of one or more layers of filter cloth or any other woll-known
fteringmedium,  The filter Iskept in place by meansof a protective
gird or elamyp of snitable form and strength to resist the effective
pressure from the interior of the tank, A number of small dis-
tribution pipes set at such an angle as to canse the slimes to impingoe
on the under smrface of the filter are connected to the seating of
the latter, through which they pass, They are connected to a
main distributer, which in turn is connected with the delivery pipe
or column of the slime pump.  One or more taper shaped plugs or
cores congtructed of light steel tubes, their number varying aceord-
ing to the size of the tank, pass through the hood and extend to
the hottom of the tank., They taper from about 18 inches at the
top to 15 Inches at the bottom,  They are fitted at their upper ends
with a flange, to which is attached a shackle. Their lower ends
are cloged by meuns of adished bottom riveted in place and having
‘a strong holt ov stud fltted to its center. Tauch plug or core resty
on u seating fitted to the outside of the hood and through which
the plug ov core passes.  The seating is attached thereto by means

In the hottom of the tank and directly under the aperture in the
Lood throngh which the plug or core passes is a discharge door of
the ordinary manhole or other convenient type. The end of each
plug or core passes easily into the discharge opening, and the dis-
charge door Is drawn up onto its seating or joint by meangof the holt
or stud on hottom of the plug or core and by its nut.  The plugs or
cores when in place and holding up the manhole doors afford an
effectual means of resistance against internal pressure,

A special pipe is avranged and fitted to the npper portion of the
tank to drain the space forming a launder between the top of the
tank and the upper surface of the hood and to conduct the liquid
portion whieh has passed through the filter to the precipitation
boxes or to waste.
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624638—May 9, 1899. ¥. A, Enwarnms. dpparatus for use in treat-
ing metallic oves.

In apparatus for use-in the treatment of wetallic ores, the com-
bination with an annular vat having a stirrer moving therein and
gkimmers attached to and moving with the said stivrer, of means
for tipping the said vat for discharging the contents.

624957 —May 16, 1899. I.. H. MrrcHivy,
daor.

Tank bottom discharge

A discharge apparatus for tanks provided with a hollow upper
portion, a base having integral bearing zones connected thereto at
one end thereof, a casting having an upper annular supporting rim
and adapted to receive said bearing zones, a ring surrounding said
casting, devices connecting said rim and ring to secure the casting
in position, and means supported by said casting to unseat said
base.

624958—May 16, 1899, L. H. Mircnrln. Tunk botlom discharge
door.

A discharge apparatus for tanks consisting of a casting secured in
the hottom of the tank, a ring below the tank around the casting,
and means for securing the rim and ring in position, a funnel above
the casting, a base connected with the lower end of the funnel and
provided with an annular offset or shoulder, a packing ring within
the offset, and adapted to rest upon the rim of the casting, a plate
or bar bearing against the rim of the casting, a nut carrying serew
in the plate or bar adapted to engage the base and draw the same
within the casting, a brace ov clamp connected to the plate or bar
above the nut on the serew, and means for votating the gerew.

630530— December 19, 1899. W. Duwcan. Meuns fur mixing and
aerating sands or tailings while under treatment by solvents,
Numerous attempts have from time to time heen made to gecure

the thorough mixing of sands and tailings, including slimes, with
the solvent while under treatment and also to prevent that close
packing which prevents the percolation of the solvent and wash
liguors. TFor this purpose vertical vessels with vertical agitators,
revolving barrels, and air, steam, and water jets have heen used,
but these means have not been ag eflicient as they might be,

This invention relates to improved mechanical means for mixing
and nerating ‘‘sands’ or “‘tailings,”” by which terms are included
slimes, sludges, and concentrates, while under the action of sol-
vents, whereby time is saved and a better extraction is obtalned;
and it consists of a semicirenlar vat provided with a revoluble agi-
tator composed of arms arranged helically on a shaft running the
length of the vat. At one end of the vat i placed the fast and
loose pulleys and gear for slowing and rotating the agitator, while at
the opposite end a series of taps are provided connected to the vat
at various heights and to pipes, go that the liquor can be drawn off
at any desired point and either run direct to the sump or through
a filter to the sump. .

641419—January 16, 1900. H. C. WrHEELER, Agilalor.

In an agitator, the combination of the vat, the track provided
with the cog rack, the carrier provided with the pinion meshing
with the cog rack, the first driving shaft provided with the driving
pinion, the driven cogwheel meshing with the driving pinion, the
gear wheels connecting the driven cogwheel with the pinion mesh-
ing with the cog rack, the agitator frame journaled or pivoted to
the carrier frame, the second driving shaft journaled in the agitator
framme, the agitators journaled in the agitator frame and adapted
to e operated by the second driving shaft, intermediate gearing
connecting the second driving shaft with the driven cogwheel, one
of such gears being journaled with its axis in line with the axis of
the pivotal support of the agitator frame, and means for rotating
the first driving shaft,

647858—April 10, 1900. D. W. Barcn, Leaching tank.

A tank having a bottom, & leaching false bottom above the same,
and vertical filtering partitions arranged in pairs within the tank,
whereby spaces are left between pairs of partitions, and other spaces
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are left between members of such pairs, said spaces lagt named all
communicating with the chamber between the bottom and false
bottom.

G768~ April 17, 2900, C. W, MerriLy,  Meuns for charging learh-
ing vats. : ‘

This invention relates to & method of charging ore or tailings to
a leaching vat, which process ig a step in the treatment of said ore
or tailings preliminary to the application of the solvent solution in
cyanide, hyposulphite, or other hydrometallurgicn] processes.

It consists, essentially, in conveying the tailings or ore by any
well-known adaptable mechanical means to a point above the cen-
ter of the vat to be charged and delivering the material there to a
hopper, which feeds a revolving chute inclined at an angle greater
than the natural slope of the material to be handled, and with
openings adjustable both as to size and position, through which
the material to be treated falls gently into the vat and distributes
evenly, thus giving a charge of minimum density and maximnam
homogeneity, the conditions most favorable to successful lenching
and dissolution of the precious metals,

The ordinary method of charging leaching vats ig from cars run-
ning on a superimposed track., By this means the momentom of
the carload of tailings or ore dropping through five or more feet to
the Dbottom of the vat is such ag to produce eonsiderable packing,
and, moreover, an uneven packing or density. Tor instance, in
dumping from an end dischavge car the resultant mass of ore ov
tailings will take the form of a cone in the vat and the maximuam
density will be in the center of the approximate cirele forming the
base of the cone and will decrease along the radii toward the cir-
cumference of this circle. Furthermore, the variation in fineness
of the different carloads is not equalized, and a vat charge of ore
or tailings results, which is heterogeneous, both as regards density
and as regards fine and coarse material.  Now, first, the charge of
ore or tailings in a vat should be of the least density possible to
obtain, hecause experience has demonstrated that the greater the
permeability, and eonsequently the greater the amount of lixivient
possible to percolate through the charge, the greater the extraction
of the precious metals in a given time, or, from another standpoint,
the greater the permeability the less the economic period for
leaching, and hence the less the cost for plant and subsequent
operation; second, the ¢harge should be as nearly homogeneous ag
possible as vegards both density and size of material, heeause in
leaching ores it is necessary to follow solution with wash water to
replace and prevent the logs of the former or to follow one lixi-
viant with another of different strength or containing o different
solvent, and in doing this to maintain the smwrface of demarcation
Detween the one and the other ag nearly a horizontal plane as pos-
gible in order to minimize the mixing of effluent solutions, The
above conditions of minimum density angd maximum homogeneity
are produced by means of g revolving inclined wide chute with
gmall openings in the bottom, adjustable as to size and position
transverse to the direction of the stream of ore or tailings. By
means of this method a number of very small streams of ore or
tailings fall gently into the vat as the chute revolves, and by in-
creasing the speed of revolution a carload of fine or coarse material
can be spread over the whole area of the vat, thus giving the small-
est possible dimension parallel with the course of the lixiviant.

658681~July 10, 1900. J. C. Warrace. Filter barrel or tank.

In a filter barrel or tank, a filtering device consisting of a serics
of curved metal plates, perforated, fastened to the inside wall or
walls of said barrel or tank; a filter cloth upon the vpper surface
of said plates, secured thereon by a series of imposed metal bars
and filling strips secured in position by bolts or other fastening
devices to the wall or walls of said barrel or tank.

658684—July 17, 1900. F. H. Lona. Metallurgical filter,

The combination with & closed vessel having a filter septum and
a regulated outlet port for the filtrate beyond such septum, of the
wash water pipe connected in hydrostatic column with said vessel
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and the external centrifugal pump joined at its separate sides in
closed union with the opposite ends of the vessel, the journal hox
for said pump axle being furnished with a water column pipe to
counterbalance the hydrostatic pressure at the vessel.

654815—July 24, 1900. T. E. Lekce,
aof valuable metals.

Apparatus for working orves

This invention relates to an apparatus which is designed for
working the ores of valuable metals, and is especially useful for
separating slimes from solutions in which they may oceur, and also
for separating heavier and lighter parts under any condition in
which they may be found associated.

It consists, essentially, of a tank and an endless traveling belt
with directing rollers, by which one portion of the belt is caused
to travel through the tank in close proximity with the bottom, and
the other part is guided back exterior to the tank by similar roll-
ers. Italso comprises ameans for straining or separating the liguid
from the heavier portions.

660498~ October 23, 1900. J. A, FreMING.

ores.

Apparatus for leaching

In an ore leaching apparatus the combination with the leaching
tank having a pulp discharge, of the conical perforated filtering
hopper therein having the discharge for the pulp, means by which
to maintain air pressure below the diaphragm, whereby to control
the flow of solution through it, means for the introduction and
withdrawal of chemicals to and from the body of the tank above
the filtering diaphragm, and deviees for controlling the dischargoe
of the pulp from the tank. :

660499—Ociober 28, 1900. J. A. FLEMING.
0res.

Apperatus for leaching

An are leaching apparatus, consisting of the leaching tank, hay-
ing a filtering hopper, a solution discharge below said hopper, and
a pulp discharge also below gaid hopper and independent, of the
solution discharge, a washing tank below the leaching tank and in
position to receive the pulp from the discharge thereof, and means
for controlling the passage of the pulp from the leaching to the
washing tank.

664059—December 18, 1900, J, P, Scmuer, T, Ore miving machine.

Heretofore, in treating gold bearing oves by the common eyanide
process, the ore is first crushed, dried, and rolled to a proper de-
gree of finenegs, and that which requires roasting is then conveyed
to the roasters, while the oxidized ore which does not require
roasting is conveyed to the bin or receptacle therefor. After the
portions of the ore to be roasted have passed through this step of
the process the same is conveyed to the cooling room hefore
being deposited in the bin or receptacle referred to which contains
the ore requiring no roasting. All of the ore is then removed by
manual labor into the ordinary stationary cyaniding tanks, and
after these tanks are filled with the ore the cyanide solution is
introduced therein. In this process the filled cyanide tanks, with
the solution and ore therein, are permitted to remain filled and
ummolested for a sufficient length of time for the solution to act on
the ore, after which the gold bearing solution is drawn off and
allowed to flow to the precipitation room, while the tailings in the
tank are then washed with water and shoveled out or sluiced out
when thig is possible. In this process, which is the one usually
followed out in extracting gold and silver from their ores by the
uge of cyanogen containing solvents, the percentage extracted
rarely exceeds 80 per cent of the ore value, and it is the purpose of
the present invention to provide means whereby a larger per cent
of the value of the ores may be saved.

To this end the invention contemplates an improved mixing
machine which provides for a thorough aeration of the ore and
solution, while at the same time providing for a mixing of various
grades of ore with the cyanide solution, so as to make one even
grade out of ores of various values. And the inventor claims, in
an ore mixing machine, an open tank provided at the bottom with
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a solution drain, a perforated false bottom arranged within the
tank above the main bottom and supporting filtering material, an
ore discharge pipe communicating with the interior of the tanik
immediately above the plane of the false bottom, & revoluble agi-
tator depending within the tank into close proximity with refer-
ence to the false bottom, and o plurality of air jets arranged to
communicate with the tank in a plane intermediate the said false
bottom and the lower end of the agitator thereabove.

664196—December 18, 1900. J. C. WarnAck,  Filter bed,

In a filter barrel, a filter bed consisting of a series of metal plates
having drain slots or perforations therethrough, a series of perfo-
rated tiles arranged as a filtering medium upon and supported by
said metal plates, a sexies of metal Linding strips imposed upon or
against gaid tiles; together with suitable means for fastening or
confining the same together and to the inner wall of & filter barrel
or tank.

671028—April 8, 1001. J. R, Puintars.  Pulp agitador.

This invention consists of an inclined or funnel ghaped tank or
containing vessel into which the pulp is placed with water, eyanide
solution, or other equivalent liguid, a circulating or suction and
force pump by which the surface liquid may be deawn from the
tank, and a pipe extending centrally down to near the bottom of
the cone, with a discharge nozzlo through which the liquid is de-
livered with foree, so as to flow upward along the sides of the fun-
nel and through the material, whereby the latter i loosened, ugi-
tated, and prevented from packing, In conjunction with this muy
be used a canvag or equivalent filter lining for the funnel, with
means for providing o space intermediate between it and the sides
of the funnel for the filtering through of water, and a moeans for
conducting such filtered water awvay from the apparatus,

68018 4—dugust 6, 19001, A, D, Jansry,  Discharge door jor eyeide
tanks. - :

In ¢yanide treatment the sands are subjocted to the action of oy«
anide solution, which solution after the proper length of time has
elapsed iz drawn off throngh a filter composed of matting or some
similar material situated at the hottom of the tank.  This matting
or filtering material does not rest directly on the bottom of the tank,
but is supported by a grating or perforated false bottom in order to
allow & free passage for the solution which has filtered through,
That portion of the tank, therefore, which is situated over the dig-
charge door has no grating or filtering material, and consequently
a more or legs vertical column of gand ig left in the tank, which still
containg eyanide solution with gold in solution, the result being
that this portion is imperfectly treated.

The objeet of this invention is to provide a door so constructed
that a piece of matting or filtering material may he placed upon it
in order that the filtration of the solution shall be just as complete
over the discharge door as in the rest of the tank.

This invention furthermore relates to an Improved construction
whereby the door is rendered much more ecasily closed and also to
a gysten of packing the same by which the joint between the door
and the bottom of the tank is rendered tight,
683413—Seplember 24, 1901, A, T. Purry,  Ore separator.

The object of this invention ig to introduce & mixture of steam
and air in the pulp, whereby the precious metal receives a quick
chemiecal action, with the result that considerable time is gained
over the method heretofore employed. And the inventor elaimg,
in a leaching apparatus, the combination of a receptacle for hold-
ing pulverized ore, an. agitator mounted in said receptacle and hay-
ing a geries of radial horizontal pipes each provided with a series
of perforations at one side thereof, a series of serapers or blades
mounted on said agitator, & pipe adapted to supply to said agitator a
mixture of steam and air from a proper source, and means adapted
to rotate said agitator whereby the discharge of steam and air
through the perforations of said pipes is direcied toward the rear
while the said scrapers or Dblades are moving in the opposite
direction,
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684664—Oclober 15, 1901, C. VorLKER.  Ore filler.

The extraction of valuable metals from ores through the lixivia-
tion procegses, such ag the cyanide and others, although allowing
the advantageous working of low-grade ores, still has one fault,
that more or less metal remains iu the tailings, and thus losses
occur caused by the slimy particles contained in the pulverized
ores generated from clay, tale, and other minerals which clog up
the meshes of the filtering cloth, and thus prevent the solution
from going through freely. TInsuchapparatus the ore is introduced
and the solution added, and where it happens that the ore lies in
different grades of value inside the tank, the solution can not dis-
golve the metalliferons particles in an even manner, and at the
same time where it enters fivst it will affect the pulp more thor-
oughly, and as it goes down to the bottom will take the slimes
forming with it, depositing them around the aperture throngh
which the solution ig drawn off, and even several after leachings
will not remove them. To overcome these drawbacks it is neces-
sary to construct a mechanical apparatus which shall possess the
condition of letting the soluble liquids needed to dissolve the
metaly go through the pulp ina space of time to be governed by
the operator. Some oves are Hable to contain chemical substances
retarding the effectiveness of the soluble agent used, and where it
is of great import to remove them as quickly as possible to keep
them from going into chemical action with the solution nsed.

The object of this invention, therefore, is to combine the above-
mentioned conditions, and the apparatus can be nged, in addition
to other milling plants, to receive thetailings direct from the mill
The filtrate can be examined in regard to the valuable mineral
matter which may exist, giving the metallurgist the means of sav-
ing the valuable salts of mercory, copper, silver, gold, and the like
which may form through the chemieal or eleetrical action in the
amnlgamators where such are nsed and where the extravagant use of
copper sulphate, mercury, and salt is in most cases the cause of
the golubility of gold.

The inventor claims: An ore filter, comprising a fannel shaped
tanlk, a basket or filter holder removably arranged in said tank and
fitting closely against its inner wall, a filtering textile stretched
over the inner surface of said basket, a top or hood for the tank, a
shaft extended downward in the tank, and a serew mounted on
said shaft and spaced at its inner edge therefrom, the said screw
having the end of ity upper turn turned downward.

687920—December 8, 1901. A, D. Jaxsen, dpparatus for charging
or discharging cyanide vats, ele.

In combination, the pair of tanks situated one above the other,
stirring mechanism for said upper tank, having a hollow support-
ing or operating mechanism, and stirring mechanism in said lower
tank, having its operating mechanism in line with the hollow
mechanism of the upper tank, and means for raising said operating
mechanism of the lower tank into said hollow mechanism of the
upper tank.

688085-——December 8, 1907. A. G. Goupsorrr, W. MurrerymiLen,
and C. Japnezynskr.  dApparatus for the recovery of precious metals

Jfrom photographie residuum.

The conzbination with a vessel having a loose lid, a spout or out-
let for the outflow of liquid and a conical bottom and with a pre-
cipitating material contained in said vessel, of a tube having a
funne!l shaped end reaching within said vessel, and of a second
tube provided with a cock connecting the aforesaid precipitating
vessel and funnel shaped tube with a second vessel or receiver.

689799— December 24, 1901, R. L. Graves.  Ore leaching apparatus.

The apparatus for use in extracting ores, consisting of a plurality
of tanks, a pump, a discharge pipe leading from said pump and hav-
ing a plurality of branches leading to the several tanks and pro-
vided each with a discharge pipe which may be turned axially or
swung vertically, valves controlling the several branches, and a
flexible supply or suction pipe leading to the pump and arranged

to be shifted from tank to tank, levers connected with the several
discharge pipes whereby they may be turned axially, and weans
connected with the lower ends of the discharge pipes whereby
they may be swung vertically,

690375—December 81, 1901, (. Runscw, Jrv.  Agitating machine for
eyaniding.

An agitating machine for the treatment of gold and silver ore by
the eyanide process, comprising an agitating tank, having a conical
bottom; a heating chamber surrounding the conical hottomn of the
agitating tank; means to heat said chantber; a rotary pump, cen-
trally disposed in the agitating tank, adapted to take the solution
from the hottom ol the tank and discharge it above the top
thereof; a rotary deflector, adapted to distribute the solution over
a stationary deflector; and a stationary deflector aflixed to the
caging of the pump, adapted to deflect the solution to near the
edge of the agitating tank.
691706—Junuary 21, 1902, ¥, ¥, Loxa.  Metallurgical filier.

The combination of a vessel having a coniecal filter-septum and
an outlet-port for the filtrate beyond such septum, of means for
establishing an end-to-end circulation of the vessel contents above
gaid septum, a conical spreader and an oppositely facing conical
batlle plate having a projecting spiral Bange successively interposed
between the ends of the vessel and arranged adjacent to said coni-
eal filter-septum to intimately direct such circulation over the sur-
tace thereot,

697 178—April 8, 1902, T L. SumareNeex.  Apparatus for the treat-
ment of oves,

As a means for facilitating the dissolving of the values in ores,
the combination of a leaching tank, a conduit leading from and
discharging divectly into the tank, and means in the conduit con-
neeted with a heating medivm supply for agitating, circulating,
and heating the liquid contents of the tank.
698016—April 22, 1902. J. J. Hervey., Cyanide tank.

Cyanide tank having a tapering bottom and a central cone ar-
ranged in connection with the bottom, an annular lining arranged
in the tank and open at its lower end, a filtering sereen connecting
thelower end of the lining and the central cone, the air and water
pipes, the charging and discharging pipes, and the forcing means
connected with said pipes.
699211—May 6, 1902. Dr W, C. Mosurr. Barrel filler.

The combination with the lead lining of a filter barrel, of filter
sections or plates having projections on their outer sides and per-
forations through the plates between the projections, and having

bent ‘ends, whereby the plates may he united to the lining by
Durning,.

69921¢—May 6, 1902. Dr W, C. Mosuer. Durrel filter,

The combination with the lining of a filter barrel, of perforated
filter sections, and means for supporting said sections and securing
them to the lining, said sections having their adjacent ends so
constructed and arranged to form a longitudinal channel.

701239—May 27, 1902. F. D. Woon, Means for working orves by
the cyanide process.

An apparatus for treating ores consisting in combination of a
plurality of aligned containing tanks, a transversely concaved end-
less helt passing through and returning beneath each of said tanks,
and upon which the ore is carried, each of said belts discharging
its load upon the belt of the next succeeding tank, means for driv-
ing said belts in unison, means by which said belts are kept trans-
versely distended and rollers disposed at intervals in said troughs
and over which the belts pass, whereby the latter arve given an
undulatory movement.

702064—June 70, 1902. TF. H. Loxa. Metallurgical filter.

In metallurgic filters, the combination with the closed perio-
rated tank having an internal fabric septum with stretehier frame
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therefor to rest against the tank walls of the feed pipe leading into
the tanlt bottom and the separate wash water pressure tube united
to said feed pipe between the inlet and outlet valves thereof.

702480—Twie 17, 1902, R. SEEMAN,

ares.

Apparatus for treating copper

A plant for the treatment of ores, comprising o safety vessel, o
mixer revolubly mounted, a settler revolubly mounted at o lower
level than the mixer, and o still revolubly mounted at a lower
level than the settler, and pipes connecting the several vessels to-
gether, the portions of the several vessels and pipes with which
the ammoniacal solution of copper comes in contact being of mate-
rial indestructible by such solution.

YO05589—July 29, 1902, A, Jamms,
and stlver from thelr solutions.

Appavatus for precipitating gold

In the precipitation of gold and silver from cyanide and other
solutions zine is nsually employed as a precipitant, and the use of
{ron vessels containing the solutions has heen found objectionable,
beeause the iron being electro-negative to zine a galvanic action is
set up between the vessel and the zine, which canses the precious
metal to be deposited upon the vessel instead of upon the precipi-
tant, Owing to this difficulty the general practice has heen to use
vesselg constructed of wood or earthenware, which are inconven-
ient and do not facilitate the cleaning-up operation.

The object of this invention is to avoid these oljections.

To this end the invention congists in a metallurgieal filter for
separating precious metal from a solution containing it, consisting
of & metallic vessel and a zine sponge digposed therein, said vessel
having an inner coating of enamel, wherehy galvanic action he-
twoeen the metallic vessel and the zine is prevented and deposit of
precious metal on the vessel avoided.
705726—Tuly 20, 1002, J, G, Warnnace.  Filler bed,

In a filter bed, the combination of a corrngated filter sheet or
blanket having numerons perforations through the lower ares of
said corrugations; a sevies of transverse supporting bavs formed to
fit under and receive the corrugated contour of said filter sheet; a
series of superimposed binding strips or bars with transverse cor-
rugations and slotted ends; two longitudinal side binding strips or
Lars, and bolts adapted to holding the several members together
and in place within a filter harrel or tank.

FO0834—August §, 1902, (. Moons, A pparvatus Jor leaching oves, cle,

In digsolving the goluble portions of ores, furnace products, and
other like materials it has always been diffienlt in one operation to
dissolve the final traces of the soluble portions and at the same
time completely utilize the dissolving power of the avid alkali,
The weakoning of the acid or alkali by its dissolving action malkes
its action less energetic toward the finish of the operation at the
very time when the more difficult soluble particles needing the
most energetic dissolving action are acted upon. Thiy not only
canses loss of reagent, but algo further loss on account of the poor
extraction of the soluble clements desived. Also, in the case of
ores of a talcose or slimy nature the taleose portions in the form
of slimes prevent percolation of the solutions in tanks by clog-
ging. These slimes should e separated and filtered separately by
known methods. Then the remaining portion will easily allow
percolation, ‘

The object of this invention ig to provide an improved apparatus
for the purpose of overcoming these difficulties; and with this
object in view the invention consists, primarily, in a hollow trun-
cated cone mounted to rotate about a central horizontal axial line,
provided with an opening at one end to receive the material to be
acted upon, an opening at the opposite end to receive the fluid
golvent, means for actuating the material through the cone in one
direction and means for actuating the fluid solvent through the

cone in the opposite direction simultaneously with the passage of
gaid material.

30223—04——40
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T06472—Angust 5, 1902,
harrels,

A. B, Jounson.  Filler bed for ehlovination

The combination with a chlorination barrel or tank of a filter
hed placed therein and composed of a series of hars placed side by
gide and having grooves in their sides forming spaces for filtering
material, the corners of the bars being cut away to permnit inser-
tion of the filtering material after the bars are placed side by side,
and hinding strips located af the ends of the bars and covering the
filling openings, the said strips being secured to the barrel to hold
the filter in place, an outlet being formed in the barrel below the
filter,

F08404—September 2, 1902, T, Bannaul,  Apparatus for evtracting

melals from orves, .

In an apparatus for treating ores, the combination of a series of
tanks with a series of agitators above said tanks and discharging
into the same, so arranged that the overflow of the solvent fluid
from ench tank discharges into the agitator over the next adjacent
tank and from thence into the latter, and means for conveying the
ore from the hottom of each of said tanks into the agitator directly
above the adjacent tank for discharge into the latter.
TO0135~—Seplember 16, 19082,

An apparatus for leaching ores, comprising a tank adapted to
contain water or other liquid, a conduit connected to and extend-
ing upwardly from the tank and having the plurality of chambers,
a hopper disposed ahave the upper chamber, ball valves for con-
trolling the discharges of the chambers and hoppers, electro-
mugnets disposed above the valves and adapted when energized to
raige the same, the hoods and deflectors arranged in the chambers
and hopper above the electro-magnets, an electro-generator, a
movable commutaior and cirenit wires connecting the magnets
penerator and commutator, the said commutator heing adapted to
change the eireuits and the condition of the magnets,

7095099—Seplember 23, 1902, D, . Borsy.
} )
pdeerized oves of gold or silver,

J. Brows.  Ore leaching apparatus.

Apparatus for treating

The difficulty which has been experienced in treating finely
divided ores by filtration with a ¢yanide solution is well known.
In the case of battery slimes, which are produced by crushing the
ore in the hattery in the presence of either water or a cyanide so-
lntion, and equally in the case of the fine dust which is produced
by dry erushing and which hecomes a slime by the addition of
moisture, the difficalty in all these arises when attempt is made to
filter the material, so as to draw off the moisture, because the
glimes eollect upon the surface of the filter, and when this collee-
tion reaches a certain- thickness the fluid will no longer pass
through and the filtering surfacé must then be cleaned, and this
difficulty begins very soon and constantly increases as the filtering
proceeds, Attempt has been made to overcome this to some ex-
tent by producing a vacnum ab the delivery side of the filter, and
also an attempt to facilitate the filtration by creating an air pressure
on the other side of the filter; and it has been attempted to pre-
vant the collection of this impervious coating of filtrates by stir-
ving and agitating the contentsof the flter. So fav there has been
no organized apparatus eapable of carrying on this work of filter-
ing slimes successfully and economically, and such an organized
apparatus is the object of the present invention, which congists in
a revolving flter cylinder having vacuum chambers and means for
supplying alr pressure, the filtering surface heing arranged in eylin-
drical form inside of the vacuum chambers, and the mode of oper-
ation heing to agitate the pulverized ore by revolving the cylinder
and by the pressure of compressed air and dissolving tho gold and
the silver in the presence of a solution of potassium cyanide and
ol the oxygen derived from the compressed air and the removal
of the solution containing the gold and silver by filtration, assisted
by the vacuum, and the continuous removal of the filtrates from
the surface of the filter by their own gravity in the turning of the
eylinder and the further cleaning of the filter sarface by a back-
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ward Dblast of compressed air applied after the filtering there-
through ceases.
710462—October 7, 1902, R. D. JacksoN., Seitling tank.

In a settling tank, « distributer having downwardly extending
discharge outlets for pulp and liquid, means for supplying material
to said distributer, means for rotating said distributer, and means
for raising said distributer while rotating, whereby the distributer
rises steadily above the accumulating deposit.
710495—0clober 7, 1902. 8. T. MUrrLy, dpparatus for treating ores.

An apparatus for treating ores, comprising a rotary cylinder, air
inlet and outlet pipes connected therewith at opposite ends thercof,
automatic valves oppositely directed and controlling the inlet and
outlet pipes, means for forcing air through the said inlet pipe,
means for heating the said air, a solvent container connected with
the air inlet pipe whereby the solvent is forced by and with the
air into the rotary cylinder in the form of a spray, means for
governing the amount and pressurve of air and of the solvent,
devices within the eylinder for seattering and agitating the ores as
the gaid cylinder is revolved.

711286—October 14, 1902, L. Sarri and P. C. Broww.  Apparaius

Jor use in extracling precious melals from their ores.

In a lixiviation apparatus, a revoluble tank, pipes condlucting a
solvent, air, and steam to the tank, means for rotating the tank,
and a pipe in the end of the tank opposite the end containing the
supply pipe.
712963—November 4, 1002, J. J, Pranpir,  Barrel filter.

In a chlorination barrel filier, a platform comprising o series of
perforatedd members or sections having the end portions thereof
thickened or enlarged, said enlarged portions provided on their
lower gides with prolonged curved faces forming supporting heels
which conform to the curvature of the barvel in which the filter
platform is adapted to be used, and bholts passing through said
carved heels and cooperating therewith in holding the platform in
place.

718694—November 18, 1902. J. P. Scuocn, Jr.  Ore miving machine,

An ore mixing machine, comprising the following elements: An
ore mixing tank, a false bottom including a strainer, means for
discharging air beneath the strainer to keep the meshes thereof
free from any accumulation of slime or the like, air supply pipes
tlisposed above the strainer o effect asration of the contents of the
tank, a track carried by the upper outer portion of the tank, an
agitator shaft having its upper portion polygonal in eross section,
2 spider having a hub engaging the said polygonal portion and
carrying traveler wheels at its extremities to engage the track,
agitator bars suspended from the spider, and beaters or stirrers
carried by the bars, each set of beaters heing disposed in break-
joint order with relation to the adjacent set of heaters,

714822~ December 2, 1902. J. Raxparr,  Seliling tonk or decanting
vessel,

A settling tank, consisting of a body having a vertical side and a
bottom formed of slapes of different inclinations and provided with
a central outlet, the said side having a entaway portion forming
an overflow lip, a launder encircling said lip and provided with a
discharge spout, a baffie plate of cylindvical form connected by
strips to the upper portion of said side and extending into the
tank below the top and nearly to the lower edge of said side, and
a pipe leading from said central outlet.

718680—Junuary 20, 19038, B. Tuiny. Barrel filier.

A filter, comprising a rotatable barrel, provided with a lead
lining, the body of the barrel being provided with apertures and
the lining being perforated opposite said apertuves, a lead launder
arranged on the exterior of the barrel and provided with a plurality
of lead branch pipes, said branch pipes at their inner ends heing
fitted in said apertures and connected to the lead lining ahout said

“perforations.

719278—Junuary 27, 1908, Z. B, Sruanrr,  Apparaus for treating

ores. .

A tank having an open top and a concave bottom formed of
perforated removable plates, a removable, conical plate upwardly
projecting from the center of the bottom, a perforated hox under
said conical plate, a layer of coarse fabric surrounding said perfo-
rated hox, a filtering material under said perforated plates, a pump,
a suction pipe extending from said pump to and through the mix-
ture in said tank to a point adjacent to the upper surface of the
mixture, and a discharge pipe extending from said punip to a point
adjacent to the conical part in said tank, avacuum tank, a pipe con-
necting said vacuum tank to said perforated box, and a suction
pump connected to said vacuum tank.

718664—Februery 8, 1908.  J. B, HuerrernaN,  Chlorination barrel.

In a chlorination barrel, a parallel geries of pipes having numer-
ous small orifices through their longitudinal walls, one or more
headers adapted to receiving the ends of said pipes, a valve or
-alves connecting said header or headers with an outside source of
fluid pressure.

719756—Tebruary 8, 1903, 8. C. C. Currin,  Mechanism for miving
and storing lquids and gases for ore treatment,

In combination, an alkali mixing tank, an alkali stock tank at a
lower level and connected by a pipe thereto, s mixing chamber at
a level below the alkaline storage tank, said mixing chamber hay-
ing inclines leading from opposite sides, a chlorin gas supply pipe
leading from above the top of the mixing chamber into the bottom
thereof, a storage tank for chlorinated liquid below the level of
the mixing tank, and a gas supply pipe leading from the top of
the mixing chamber nearly to the bottom of the storage tank.

22814—Marveh 10, 1908, L. I, Mrrcnent., Discharge means for
teenks.

A discharge apparatus for tanks, provided with a casting having
an upwardly projecting rim provided with shoulders having longi-
tudinally inelined underfaces, a funnel having a base provided
with a depending offset portion, a gasket mounted in the recess
formed by said olfset portion and adapted to seat upon the to) of
the riny, lugs formed on the depending portion and provided with
longitudinally curved upper faces to engage the inclined faces of
the shoulders, and operating handles at the top of the funnel.
722390—March 10, 1908, L R, Cassrn.  Barrel filter,

A Darrel filter composed of a barrel having a lead lining, and of
& filter having rigid cores and surrounding lead casings wade inte-
gral with the lining.

725649—April 14, 1908. T, R. Trvws.  Centrifugal Hxiviating m-

chine,

In a centrifugal filtering machine, the combination of a rotary
shaft, o drum mounted thereon, a perforated partition within tha
drum, arranged concentrically with the periphery of the drum at
such distance therefrom ag to form an annular chamber about the
perforated partition, means for supplying liquid to the annunlar
chamber, a discharge opening in the bottom of the dram, a cover
therefor adapted to be held open by centrifugal force when the
drum ig rapidly rotated to permit discharge of the charged liguid,
and to he held in closed position when the drum is rotated slowly,

and a discharge gate in the bottom of the drum at a point nearer

the center than the discharge opening.

727230—Muwy 5, 1903, F. G. Unperwoon. Leaching iank filier,

The apparatus consists of a tank having a central discharge aper-
ture provided with a movable closure, an interior filter diaphragm
gpaced from the bottom of the tank and having a central discharga
aperture registering with the tank discharge aperture and provided
with & movable closure, in combination with vertical filter maem-
bery radially digposed and spaced apart between said discharge
apertures and the walls of the tank and communicating with the
space beneath the diaphragm.
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2v362—May 5, 1903. . HIRscHING.
An ore treating apparatus including a leaching vesgel, a settler,
o filter, a still; 2 condensger containing a eoil, a stock solution tank,
and an absorption tank, said absorption tank consisting of an otter
casing eommunicating with a cooling water tank, an inner casing
spaced from the onter caging and communicating with the stock-
solution tank, and an innermost vasing spaced from the inner cas-
ing and communicating with the coil of the condenser, wherehy
the vapors and fluid emerging from the coil are cauged to flow
through the innermost casing and through the absorption water,
and the absorption water is cansed to flow through the inner casing
to the stock solution tank, said parts being connected together by
means of pipes. '
788126—Muy 12, 1903. P, W. McCarrrey.  Precipitutiing apparaius.
In precipitating apparatug, the combination of a tank having
curved walls, said tank being adapted to hold the solution to be
treated and being provided with a central partition around the
extremities of which the lignid is free to cireulate, Dlocks or
pieces made fast to the opposite sides of the tank, thelr inmer
surfaces heing parallel with the surfaces of the partition, and
¢ylinders mounted to rotate on opposite sides of the partition and
partially immersed in the solntion, said cylinders being pevforated
and containing serap iron, the ends of the eylinders being loeated
as close to the partition and the said blocks ay is practicable in
order to allow perfect Ireedom of movenient, and means for rota-
ting the cylinders in reverse directions whereby the liguid iy set
in motion in a cirenlar current.

728746—2Muy 19, 1803, P, W, McCarrrpy,  Mewns for precipitaling
dissolved metals.,

Apparatus for treating ores.

In precipitating means, the combination of a tank adapted to
hold the lguor from which the precipitation i to he made, a
number of perforated eylinders containing serap metal, said eylin-
ders being mounted to rotate in said tank which is constructed to
receive solution at one end and discharge it at the opposite end
above the lowest part of the cylinders, the latter being arranged
in sunceessive order from the feed to the discharge extremity of the
tank and partially immersed in the solution, and suitable means
for produeing o corrent of ligquid through the tank from end to
end, whereby the contact of the liquid with the scrap metal in the
tanks ia facilitated.

720806—June 2, 1903, J. SrovereN and L. SrovekeN.  pparatus

Jar swtracting melals from ores,

In an apparatus for extracting precions metals fromy their ores,
the combination of a tank for containing a cyanide or other suit-
able solution, means for reducing ore to o finely divided or com-
minuted state, one or more conduits connected with the solution
tank and arranged to supply the ore with solution incident to
thae reduction thereof, means for agitating and wmixing the ore and
solution, arranged to receive the same from the veduction means,
a {ilter arranged to receive the ore and solution frowm the agitating
and mixing means, and adapted to separate the solution from the
ore, one or more decanting tanks arranged to receive the solution
or solutions from the filter, a precipitating tank which receives the
c¢lear solution from the decanting tank or tanks, and meang for
transferring the solution from the precipitating tank back to the
golution tank,

29806—dJune 2, 1908, J. SrovexeN and L, StoveceN.  Agitation
tank.

The combination of a tank, a central, vertical eylinder arranged
therein, a piston movable in the cylinder and having a rod extend-
ing through the upper head thereof, a gear disposed above ihe
tank and adapted to be connected hy a driving connection with a
motor, a shaft stepped on the piston rod and keyed to and adapted
tomove vertically through the gear, wings connected to and extend.-
ing inwardly from the vertical wall of the tank, agitating meang
carried by the said shaft and surrounding the upper end of the eyl-
inder, and comprising & head fixed on the shaft, blades dispozed
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below the wings and connected together, said blades being curved
in the direction of their length and inclined in the direction of
their width, conneetions between the onter portions of the blades
and the head on the shaft, connections between the inner portions
of the bladeg and said shaft, and a pipe communicating with the
eylinder helow the piston and adapted to be connected with a
source of fluid pressure supply.

T80195—June 2, 1908, J. Sroveees and L, SrovexeN, Metallurgical

Jilter,

In an apparatus for extracting precious metals from their oves,
the combination of a filter comprising a frame, an endless filter
cloth, means for driving same, means for pressing pulp against
the upper streteh of the cloth at different points and separate
receptacles arranged helow the cloth at such points, and a decant-
ing vat having separate tanks connected with the sald separate
receptacles of the filter; the said separate tanks communicating
with the vat at their upper ends, and having valved discharges at
their lower endg,

790384—June 9, 1908, W. I, Morrer.  Agitating apparatus.

The combination of a rocking platform, means for operating the
sane, o {rame mounted to reciproeate adjacent to the platform, cylin-
drical tanks or vats trannioned on the frame and engaging the plat-
form, flexible devices connected with the opposite extremities of the
frame, guides therefor, a liguid containing tank, a piston therein,
gtems protruding from the opposite extremities of the tank, and a
valve controlled conduit connecting the opposite extremities of the
tank, the flexible devices of the frame being connected with the
piston stems,

780385 —June 9, 1908, P. W, McCarrrey.  Appuratus for the pre-
ciptiution of melads from solutions,

In apparatus for the precipitation of dissolved metallic values,
the combination of a tank adapted to hold the solution to be
treated, and a perforated receptacle containing serap metal, the
perforated walls of the said receptacle being composed entively of
the same material, said receptacle heing partially immersed in said
solution and mounted to votate therein, whereby the solution is

made to civeulate through the serap metal for the purpose set forth. .

788780—July ¥, 1908, H, Duncax and R. R. Sugrnrrr,  Apparatus

Jor separating lquids from solids,

A machine for separating liquids from solids, comprising in com-
bination a framing and gear, curying and traversing an endless
hand of filter cloth, sutomatic slip devices for seeuring the band, a
vacuum hox or suction chamber located upon the under surface of
sadd band, and an interposed endless band of wire cloth or gauze
arranged to support and travel with the filter band.

788r39—July 14, 1908, F. H. Orricer, R. . Orricer, J. 1, Bur-
reinp, and J. W, Nuw. dpparatus for use in metalurgical.

PrOcesses.

In an apparatus for treating ores or other materials containing
gold or gilver or other metals by the eyanide process, the combina-
tion of a treating tank, an absorption tank containing a caustic
golation, a compressor and connections as described between the
comypressor, treating tank and absorption tank whereby air or gas
under pressure may be forced from the compressor through the
material in the treating tank and the gases released or freed from
said material may be passed through the absorbing solution in the
regenerator tank and thence to the compressor, go a8 to permit the
air to he used over and over and the valnable produets releaged in
the treating tank to be recovered, as and for the purpose described.

785806—Awyust 4, 1903. L. P. Burrows. Miving and dissolving
apparatus,

A mixing and dissolving apparatus, comprising a containing ves-
gel, a shaft in and movable relatively to sald vessel, an inner and
an outer set of sthiring plates carried by and arranged around and
gubstantially parallel to saild shaft, the adjacent plates of the inner
and outer sets converging toward each other from their front to
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their rear edges, and stirring blades gecured to the rear edges of said
plates and arranged in a spiral line around the shaft, the corre-
sponding blades of the outer and inner sets being twisted in oppo-
site directions.

3583 4—August 11, 1903. L. B, Siixyer,  Iilter,

A filter bar, consisting of a hody portion and separated tongues
projecting laterally therefrom and recessed for the passage of flter-
ing fluid, each tongue with a beveled end, and Develed faces on the
body hetween the tongues.
735835—August 11, 1908, Filter. .

The combination in a filter bed, of bars having cach a body por-
tion and a perforated side flange with a beveled edge, and a heveled
face constituting the bearing of the flange of the adjacent bar.
785960—August 11, 1903. G. 8. Fosrer and 8, 8. D. STRINGER,

Metal-cxtracting and orve-tixiviating apprralus,

L. B, SKINNER.

The combination of a solution-gupply tank, a series of inter-
communicating leaching tanks adapted to receive solution from said
supply tank, drainpipes leading from said leaching tanks, a laun-
der into which said drainpipes are arranged to discharge, and a
charcoa! box connected to said launder.

786036—August 11, 1203, ., L. Svrmax and H, . KiggraTrICK-
Prearp,  dpparatus for the recovery of precious melals,

In an apparatus for recovering preciouns metals, the combination
of a conieal vessgel having an inner amalgamated copper surface, &
_conical body having an outer amalgamated copper surface disposed
concentrically within the vessel and forming therewith a narrow
interspace, a body of mercury charged with an electropositive metal
in the interspace, an clectrolytic vessel for charging the mercury, &
mercury pump, an inlet conduit to the top of the interspace from
the electrolytic vessel, an outlet conduit for mervury from the hot-
tom of the interspace to the pump, a conduit from the pump to the
electrolytic vessel, an inlet conduit at the hottom of the vessel for
the solution earrying the values, a nonretm valve in said condnit,
means for forcing the solution wp through the interspace, and a
launder at the top of the vessel to receive the discharged solution,

V86078 August 11, 1908,

I1. T. Durane. - dpparatus for the lreat-
went of ores with solvents, :

A device for the treatment of ore, tailings, or other material by
solvents, consisting of a tank having a conical bottom, a plug in
gaid bottom and made conical to correspond to the angular walls
thereof, a purap or foreing device discharging into the apex of the
cone, and a return connection between the upper part of the tank
and the suction of the pipe.

736597 —August 18, 1903,  C. D. Grove. Barrel filter,

In a barvel strainer, the combination with the shell thereof of a
.strainer the exterior surface of which is in contact with the barrel,
its inner surface being provided with suitable straining pevforations
in the form of slits combined with trangverse grooves beneath the
interior surface and establishing communication between said slits
and the discharge opening,

787046—August 25, 1903. J. B, Trurrr, W, L, Trurer, and W, O.

TemprLE.  Precipitating zine bow.

In a precipitating zine hox, the combination of an outer imper-
forate box having a valved outlet in its bottom and a valved outlet
above ity bottom, a launder at each outlet, and an inner removable
zine holding box having a perforated bottom, and supported in the
outer box above the bottom of the latter.

737583—August 25, 1903, E. L. V. NalLLEN. Apparatus for ex-
tracting gold and other melals from ores.

In an apparatus for extracting metals from ores, the combination
of a concentrating tank consisting of two cone shaped sections
secured togetherat their largest diameter by meansof suitable flanges
and provided with an intermediate strip secured between said flanges

and projecting outwardly, a settling tank disposed around the con-
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centrating tank, a perforated diaphragm placed between the con-
centrating and settling tanks and supported upon said intermediate
strip, and ayuitable bracket bolted to the settling tank and adapted
to form two horizontal sections within the settling tauk.

T88148—Septender 8, 1903,
MERCER,

Jo B, pr Avzvaaray and W, A,
Apparatus for extraetion of précious melals from their oves.

Apparatus for treating ores, consisting of a closed containing
vessel or vat provided with fixed internal blades or wings, o rotat-
ing hollow spindle provided with ball bearings and having hollow
blades or heaters set at an angle, means for raising and lowering
the spindle in the vat, gearing for rotating the spindie, and means
connected with the vat for supporting the gearing and steadying
the spindle, all combined, arranged, and operating as shown and
descrihed and for the purpose set forth.

788320—September 8, 1903,
stimes.

W. E. HovLperaaN.  Device for treating
In a device for treating slimes having a ligquid-tight case, a dis-
charge pipe provided with a valve in its hottom, an inclined floor
in said cage, spaced bars on said floor and the sides of the case, a
filtering fabric covering said bars and overlapping the upper edge
of the tank, a molding to hold the fabric in operative position, and
pipes provided with stoppers leading from the filter out through
said case.
TH0L98—September 28, 1908. T, D. Sroan.  Burrel filler.

In a barrel filter, the combination with the barrel of a partial
lining of porvous filter blocks fitting closely together and having
grooves formed on their undersides whieh interconnect from bloek *
to block and form drain channels; means for sealing said draining

channels from the inner space of the barrel, and a discharge port
leading from the draing out of the barrel. :

741189—Octoler 18, 1903,
ing precious metuls.

. II. Toomeson, . Apparatus for extract-

An apparatus for extracting precions metals, comprising o vecep-
tacle provided with an outlet, a series of hodily mavable and loosely
mounted agitating arms gradually decreasing in length and adapted
to De retained in their operative position when rotated in one direc-
tion and to agsume an inoperative pasition when moved in an oppo-
site direction, a rotatable means for suspending said arins within
said receptacle, said rotatable means and arms bodily movable, a
series of screened nozzles communicating with said receptacle,
means for supplying a eyanide solution, compressed air and water
to eacht of srid nozzles cither separately or in any preferred com-
bination, opevating means for said rotatable means, and means
conununicating with gaid supply meang and the said outlet for
exhausting the solution from said receptacle,
741402—Oclober 18, 1903, W, Ii. Honperman. Leaciing tank,

In a filtering tank having vertical slats covered with a filtering
fabrie, a filtering partition extended neross gaid tank, a trongh in
its bottom for the filtrate, and an orifice through the filtering

fabric of said tank into which the filtrate from said trough is
discharged. ’
741499—COctober 18, 1908, A, B, Jounson. Barrel filler,

In a harrel filter, the combination with a suitable barrel or eyl-
inder, of a filter having a perforated bottom, side walls extending
below the bottom and engaging the barrel on the inside, filtering
material resting on the bottom and confined by the side walls, a
top perforated plate, and suitable means for securing the filter in
place, a channel heing formed underneuth the bottom of the filter
to receive the filtered liquid, the Darrel heing provided with a
valved outlet in communieation with the said ehannel.

748550~ November 10, 1908.
metals from cyanide solutions.

The process of treating gold, silver, or other metals from a cya-
unide or primary solution, consisting in mixing in a receptacle a

J. A, Oepex. Process of extracting
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given. quantity of said primary solution with a given quantity of a
secondary solution having a metal base and capable of liberating
the metals in said primary solution; leaving said mixgure in said
vegsel until eaid liberation is partially effected, then passing said
mixture into a second receptacle and agitated therein go g to pro-
duee a complete commingling of said solutions, from thence run-
ning the mixed solution into o settling tank and allowing it to settle,
drawing off the clear solution, and then drying the precipitation
and pressing and melting it into hullion.

74865 1—November 10, 1003, J. A. OaDEN.
precious melals from cyanide solutions.

Apparatus for extracting

An apparatus for the purpose set forth, consisting of primary and
secondary solution tanks, each provided with discharge pipes with
vontrolling cocks, and measuring glzts“-jes; a mixing vessel adapted
to receive the flow from said measuring glasses; o harrel, with ro-
tatable blades therein, and having a glass gauge on the outer face
thereof, and a settling tank adapted to rveceive the discharge from
said barrel,

748472— Decomber 1, 1903,
ing ores,

W. H. Avnams, Jeo dpparatus for tread-

The combination of a tank, a box, o pipe at the top of the tank
conneeting the same with the box, a pump connected with the box,
and nozzles connected with {he pump and arranged to discharge

liquid into the tank at intervals tangentially' in an approximately

horizontal plane,

T46867— December 15, 1903, Dr W, C, MosHER.
A chlorinating barvel provided with a resistant lining and with

an arched channeled rib extending longitudinally, secared to said

lining and having perforations between the interior of the rib and

harrel, and a discharge opening comumunicating with the interior of

the rib.

748088—December 29, 1003, G Moors.,  Fillering system.

In a filtering system, the combination with o tanlk for containing
the materisl to be filtered and a cleansing fluid tank, of a flter,
means for introducing and removing the same into and from each
of said tanks alternately, meang for drawing the contents of said
tanks through the filter, and means for cleansing the filter,

748217—December 29, 1008, C. H. Rinen.
organic or inorganic substunces.

Chlovination barrel.

Apparatus for dissolving

A device consisting of an acid tank, a water tank, an upper geries
of tanks connected with the neld tank and the water tank and to
each other, a lower series of tanks adapted to receive the substance
to be treated, connected to the upper series of tanks and to the
water tank and to each other; a retort, means for heating the
retort, & pipe passing from the retort through the lower series of
tanks, and a condenser into which the lagt-named pipe extends,
substantially ag and for the purposes specified.

748462—December 29, 1908. W,
barrel.

J. Awmnroster.  Chlorination

A chlorination barrel having a pulp chamber and a chlorine
generating compartment rotatable therewith, a wall separating the
pulp chamber from the compartment, said wall having an unob-
structed opening disposed about the axis of rotation of the barrel
fov freely permitting the discharge of the chlorine above the surface
of the pulp in the pulp chamber.

CLASS 75—METALLURGY.

Subclass 1856—Cyanides.

928222—July 28, 1885, J. W. BIMrsoN.
silver, and copper from their ores.

The ore is crushed to a powder, treated with a solution produced
hy dissolving 1 pound of cysnide of potassium, L ounce of car-
bonate of ammonia, and one-half ounce of chloride of sodium in
168 quarts of water when the ore contains gold and copper only;

Process of extracting gold,
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but when it is rich in silver the quantity of chloride of rodinm em-
ployed is increagsed. After thorough agitation of the ore in the
solution the wixture is allowed to stand until the solution hag
heconie clear, when the dissolved metals ure precipitated out by
means of a 'pldtb of zine suspended in the liquid., The metal is
precipitated upon the zine and can be removed by scraping or by
digsolving the zine in sulphurie or hydrochloric acid.

405208~ Muy 14, 1889, J. 8, MacArrior, R. W. and War. Forrusr,

Process of obiaining gold and silver froin ores.

The invention consists in subjecting iilmly-powdéred argentif-
eroug ores to the action of & solution coutaining a small quantity
of a eyanide, the cyanide contents of the latter Leing proportioned
to the quantity of gold or silver, or both, found, by assaying or
otherwise, to be in the ore.  Any cyanide soluble inn water may be
uged, but in all cases the solution must be extremely dilute, since
such o solution has a selective action in dissolving gold or gilver in
preference to the baser metals, The claim covers the use “of a
eyanide solution containing cyanogen in the proportion not exceed-
ing 8 parts of cyanogen to 1,000 parts of water.”

418187—December 2.4, 1889.
REST,

J. B MacArrmur, R, W, and Wi, For-
Lrocess of separating gold and silver from orve,

Thisinvention has for itg object the preventing of loss of ¢yanide
in the case of weathered ores by first neutralizing the ore with an
alkali ov alkaline earth and then leaching such prepaved charge
with a ¢yanide solution,  Further, the precious metal thus dissolved
in the eyanide solution is precipitated out by passage through a
spongo of zine composed of fine threads or filunents of zine formed
by cufting shavings with a turning tool from a series of zine disks
held in a lathe, or by passing molten zine av a temperature just
ahove the melting point thx'ough a fine sieve and allowing it to fall
into water.

482577 —September 13, 1892, T D. KENDALL,
Jor the extraction of gold and silver from oves,

Composition of matier

Congists in extracting gold and silver from minerals, ‘¢ tailings,”’
and other matters containing one or hoth of these metals by an
aqueons solution of one or more soluble ferricyanides and one or
maoresoluble eyanides prepared by dissolving a ferrocyanide in one
portion of water and a eyanide in another portion and mixing the
two solutions, or by adding either salt in solid form to the solution
of the uther,

492831~ Fehruary MOLDENITAURR,

Jrom ils vves,

21, 18938, C. atracting gold
) g

Jongisty in sancctmg gold ores to the solvent action of cyumde
of potassium in the presence of ferricyanide of potassinin.

494064—March 21, 1898, W. A. G. Birxx,
Jor separating precious melals from their oves,

Process of and solvent

Covers the art of separating metals from their ores by subjecting
the suitable comminuted ore to the action of a menstruum com-
posed of potassitm cyanide, potassium ferricyanide, and peroxide
of hydrogen in water, and separating the values from this solution
hy precipitation, deposition, or electrolysis.

490060—Muy 9, 1898, H. Pankrs and J. C. Mo¥T6oMERIE.
of extracting gold or silver,

Process

Claims n process for extracting gold and silver from ores or com-
pounds Dy an interrupted operation, congisting of treating the ore
with eyanide of potassium in the presence of oxygen under pres-
sure with agitation, the ore being snbsequently filtered and washed
and the precious metals recovered from the liquor by precipitation
or other known means. ’
514157—TFebruary 6, 1894, - W. P

precious metals,

Hag for its object the preservation of the cyanide solution, and
consists in the treatment of the ore with the cyanide solution in
air-tight vessels not only during the process of solution, but during

MinLer,  Process of vecovering
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the filtration and up to the time of the precipitation of the precious
metals from the filtered solution,

522289—July 10, 1894. C. MoLpENNAUER,  Process of precipituting
- gold or other precious metals from their solutions.

Dissolves, gold and other precious metals from their oves by
means of acid eyanide solutions, which consist in treating the solu-
tion with alaminum, so as to precipitate the pold from the solu-
tion, and then add a free alkall or alkaline earth for a regenerating
solution,

S24601—August 14, 1894, F. C. MoNrdoMERIR.
ing gold or silver from ores.

DProcess of extract-

Sodium oxide (caustic soda) or other suitable oxide of the alka-
lies is added to the ¢yanide solution hefore mixing the same with
the ore. After the precious metals have heen dissolved in the
solution and the liquid filtered off and the precious metals precipi-
tated out, the remaining solution is tested to determine the guan-
tities of potaggium and sodium oxide still remaining in it, and any
deficlency i supplied or the solution fortified by the addition of
the necessary quantity of these agents, so as to restore the solvent
solution to its original character and strength.

524680~ Lugust 14, 1894.
or silver oves.

. D. Kexpann,  Method of treating gold

Covers the treating of gold or silver ores with a composition of
matter consisting of sodium dioxide and a suitable eyanide in
solution.

532288~ Junatary 8, 1895. (. MOLDENTIAURR.
ing preclous meleds from solidions,

Methold of precipilet-

Consists in gubjecting the ores to the action of an acid eyanide
golution zo as to dissolve the gold or other precious metal con-
tained in them, then adding aluminum so as to precipitate the
gold or other metal from the solution, and then regenerating the
cyanide solution by means of o free alkali or alkaline earth.

532895—Janwary 22, 1895.
ing gold ov silver from oves.

J. GO Montaoderis,  rocess of ewtrael-
Consists in adding an oxide or one of the alkaline bases to a
cyanide solution, then mixing with the ore or compound the solu-
tion thus rendered alkaline, then conducting the process wnder
pressire of oxygen, and afterwards separating from the ore the
liguid containing the gold and silver in solution, then treating that
liquid in any approved way for the recovery of the precious metal,
£88951—Muy 7, 1895,
ores.

B. C. Crarx,  Process of freating refractory

Claims the process of treating a refractory ore, consisting essen-
tially in boiling the ore in water containing from 10 to 15 pounds
of cyanide of potassivm to each ton of ore for abont one hour or
for a sufficient length of time to enable the cyanide of potassium
to dissolve the chloride, sulphide, or bromide in the ore, then
allowing the solution to settle and finally evaporating the clear
liquid so as to obtain a residue containing metal,

540859—June 4, 1896,
treating oves.

G. Kuennaw,  Process of and uppuradus for

Claims the process of treating the ores of gold and silver, con-
sisting in subjecting the same to the action of cyanide of potas-
glum, agitating the same for a short period of time, discontinuing
the agitation, and bringing air in contact therewith, the oxygen
thereof increasing the action of the eyanide, continuing the agita-
tion for a few minutes, until every particle of ora has heen brought
in contact with the eyanide solution in the presence of atmospheric
air, and withdrawing the solution from the remaining pulp or ore.

541833 —June 18, 1595.
silver.
Consists in the treatment of cyanide solutions containing gold
and gilver with sulphide of iron to precipitate the silver and then
with chloride of zine to precipitate the gold.

F. Rinoer,  Process of separating gold and

MINES AND QUARRIES.

843548—July 30, 1895, M.
gold or silver from ores.

E. WaunstriN.  Process of extracting

Consists in subjecting the ores to the action of vyanide of potas-
sium, adding to the material during this action a salt orsalts (such ns
binoxide of bariun) decomposahle by an acid and yielding oxygen,
and gnfficient acid to decompose this salt orsalts, and subsequently
adding an excessive acid to decompose the soluble eyanide and
finally separating the precious metals as sulphides by precipitation

with sulphureted hydrogen or by a soluble sulphide.
s4367e—July 80, 1805, N, Cnawrorn,
wetads from their ores,

Provess of extracting precious

Consists first in lixiviating the oves of the precious metals with a
eyanide solution fu which hag been added a substantially nentral
substance which contains & permanent excess of oxygen; second,
in subjecting the gangue and accompanying cyanide solution to an
amalgamating process; aud, thirdly, in withdrawing the solation
from the tailings, and extracting the precious metals therefroni.
The neuntral substance containing a permanent excess of oxygen may
be prepared by mixing peroxide of sodium with dilute sulphurie
acid and neutralizing with silieate of goda.

543676—July 30, 1805, M. CRAWFORD,
melals from thelr orves.

Drocess of extracting precious

Congists in, first,. lixiviating the ore with a eyanide solution 1o
which has heen added a small quantity of a substance prepared hy
agitating ether with binoxide of bavium and adding thereto small-
quantities of very dilute hydvochlovie acid, and neutralizing Dy
silicate of sody, and, second, separating the precions metal from
this solution in which the ore hag been lixiviated,

a4a852—Seplember 8, 1805,
gold.

Poonr Wik, Method of extracting

The precipitation of gold in the form of a mixture of anrous
eyanide and euprous eyanide hy acidulating a eyanide solution con-
taining the gold with an acid sulphurous cotupound and afterwards
adding a golution of copper salt,  Also, specifications provide for
the dissolving of gold by the use of a wenk solution of potassivm o
gadium eyanide which has been in contact with the minimum or
protoxide of lead, and for the recovery and utilization of the spent
eyanide hy its conversion to Prussian blue.

A 0—0Ocloler 15, 1895, J. J. Hoob.

The method for the extraction of precious metals from their
oreg, which consists in treating the ove with a solution containing
bath a eyanide of potassium or sodium and a salt or compound of
# haser metal in the proportion of one part at least of the former
to two parts of the latter; the metallic base of the solution heing
digplaced by the precious metal, the former being precipitated.
The gold is then precipitated out by a copper-zine couple, By
“haser metal” is meant mercury, lead, and such other metals ag
are displaced by metallic gold from their solutions in alkaling cya-
nides, A mixture that answers well consists of two parts, by
weight, of cyanide of potassium (or its equivalent of eyanide
of godinm), one part of mercurie chloride ov its equivalent of sul-
phate or other mercury salt, and from one-half to two pavts of
eaustic roda.

Ivetracting metals.

549736~November 12, 1895,
gold and silver from oves.

J. C. Moxreomerm  Jrelraction of

The improved process of extracting gold and silver from ores or
compounds containing the same, consisting in treating the ore in
a vessel containing water with a cyanide, an alkaline oxide, a ni-
trate, and an oxidizing agent. Sodinm dioxide may Dbe taken asa
representative of the alkaline oxide and aid under pressure as an
oxidizing agent, as set forth in this claim.

866463— February 25, 1896, J. 8. MacArravr and C. J. Erns.
Process of extracting gold and silver from ores.
Consists in snbjecting the ore to the action of a eyanide solution
and precipitating, by meang of a metallic compound capable of com-
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bining with sulphur, any sulphur which may become soluble in
the solution and thereby rendering it inert. Salts or compounds
of lead, manganese, zine, mercury, and iron are types of the metal-
lic compound employed. By means of a salt of lead any copper
present in the eyanide solution may be precipitated out.

555483—TFebruery 25, 1896, 'T. L. Wiswarn and J. B. Fraxx,

Process of recovering precious metals from soltions.

The process of extracting precious metals {from solutions by eaus-
ing sid solutions to flow through a precipitating alloy, suldivided
into & mags of hardened filaments, and composed of zine, lead, and
one or more other metals which impart to said filaments a tengile
gtrength suflicient to withstand the compression of the flowing
golution, such as arsenie, antimony, cadmium, or hismuth, and in
which alloy there is present not more than 97 per cent of zinc.

G7oIrs—Telruary 2, 1897, IL 1., SULMAN,
preeious melals from their solutions,

Provess of precipitating

Consisty in purifying zine lumes or dust of oxides by intimately
mixing with the sane an ammoniacal substance, and then mixing
a quantity of said fumes or dust so purified with the golution. The
apparatus by which to perform the process and for the treptment
of the ores is ulgo claimed.

678089—Mareh 2, 1897, J. F, Wess.
silver from ores.

The process or method for the extraction of gold and silver from
their crushed ores, consisting in saturating the ores in asolvent
solution of potagsium eyanide, then applying o curvent of compressed
air from beneath and maintaining the same throughout the leach-
ing process, then shatting off the current, then applying a current
of compressed air on top of the solution after the ore containing vat
has been clogsed at top and a drain at the bottom has heen opened,
and maintaining thoe same until the solution hag heen driven out of
the ore, then shutting off the current of air, then admitting water
to the vat, then introducing a compressed air current af the bottom
of the vat, and finally introducing a current of compressed air on
top after the vat has been again closed at top and a drain opened af
bottom,

&578178—~March 2, 1897, D, Wurre ail T, M. Sivurson,  Process of
and apparatus for extracting precious inetals from slimes, cte,

In the extracting of precious metals from alimes and other aurif-
erous and argentiferous materialy, the process which consists in
mixing the sald material with a eyanide solution in a closed vessel,
then agitating the mixture by passing a gag under pregsure through
the same, then passing gas under pressure, together with the gases
ariging from the action of the ¢yanide solution in the said material,
through another quantity of said material and cyanide solution ina
closed veszel, then conveying the gases hack to the source of com-
pression and drawing off the solution containing the precious metal
and extracting said metal. The apparatug for accomplishing this
purpose is also claimed.

DProcess of extracting golid and

078340—March 9, 1897, W. A, KoNEman.
precious melals from their oves.

The process of extracting precious metal from the ore containing
it, which consists in wetting the orve, in a pulverized condition, with
just suflicient cyanogen-containing solution to moisten the ore and
reduce the magg to the condition of mud, maintaining the saturated
ore in a quiescent state for a prolonged period of time, then dilut-
ing the mass and subjecting it to agitation for a snitable period of
time, separating the resultant solution from the ore by filtration,
and finally precipitating the precious metal from said solution.

Process of extracting

678841—Mareh 9, 1897, W, A. KowaMaN.  Process of vecovering pre-
cious metals from cyanide solutions containing them.
The process of recovering, by precipitation, the precious metal
or mefals contained in a cyanogen-containing solution, which con-
sists in anbjecting said solution to contact with an alloy composed
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of lead and zine, and in which lead is the preponderating metal in
weight, or with an alloy composed of lead, zine, and aluminum.

580683—April 18, 1897.  C. W, II. Giirner and H. L. DizaL.  Re-
covery of gold and silver from their solutions.

The process for the precipitation of gold and silver from their
cyanide solutions, which consists in adding to said solutions a con-
giderable quantity of cuprous eyanide, then adding an acid to effect
precipitation, dissolving the latter by a fresh quantity of the cyanide
solution obtained by leaching, and then adding acid to effect sue-
cessive precipitations from said solution,

580048—April 20, 1897.
eyenide solutions.

J. C. Monrcomerir,  Process of breating

The process for the extraction of the precious metals from cyanide
solutiong, which consists in filtering the solution through a char-
coal filter, heating the filtering material on the same becoming
surcharged with eyanogen or its compounds, condensing the result
ant gages and obtaining ammonium cyanide and other ammonium
salts in wolution, applying the regenerated charcoal (still contain-
ing the precious metals) in the filtration of a further charge or
charges of the solution, and ultimately recovering from the char-
coal the precious metals accumulated therein,

56’7’.1'/”.‘)——.])113/ v, 1807,
silver ores.

J. H. Buwrrinp.  Dreatment of gold and

As an improvement in the extracting of precions metals from
their orey, the treatment ol the eyanide product or precipitate

containing said metals, preparatory to melting the said product
with sulphurous acid,

591Y55—Oelober 12, 1897,
clous meleds by solution,

B, J. Fraser,  Process of obtaining pre-

The provess of treating goll and silver ores by solution, which
comsists in converting the metal bases of dioxides of the alkaline
metals into sulphates, by the addition of sulphuric acid, so as to
produce hydrogen dioxide, preventing the decomposition of the
hydrogen djoxide by an excess of acid, separating the solution from
the metallic sulphate, mixing the solution with a solution of cya-
nide of potagsium and lime in the presence of o precious metal, and
lenching the liquid holding the precions metal.

502158—0ctober 19, 1897,
clows metals from solutions.

J. 8. MacAwraur, Precipitating pre-

The procesy of precipitating & precious metal from & cyanide
golution, which consists in subjecting said solution containing a
base motal to the action of a precipitant protected by a metal inert
in gaid solution. Such a precipitant is found in zine, mercury, or
copper protected by lead.  When copper is present in the cyanide
golution, this copper is removed by the precipitant prior to the
removal of the precious metal,

60180 1—Murch 22, 1898, 8. Nrwiousm, A. J. Berrues, and T. Werz.

Method or process of eviracting prectous metals from their ores.

A method or process for the extraction of the precious metals
from their ores, said method or process consisting, fivst, in nentral-
izing the acidity of the ore where this condition exists; second, in
placing the ore in a suitable solution of cyanide of potassium and
subjecting the mass to agitation; third, in adding a quantity of zine
to the mixture of ore and cyanide and subjecting the mass to fur-
ther agitation; and fourth, in adding quicksilver or mercury charged
with sodimn amalgam, and finally agitating the entire mass for
purposes of amalgamation.

GOYTI9—July 19, 1898, M. B, WaLpsreiv,
precious melals from their solutions.

The process for extracting and recovering precious metaly from
their ores, which consists essentially of the following steps: First,
qubjecting the ore in a powdered state to the action of an aque-
ous solution of a cyanide; second, supplying to the sclution
charged with the precions metals that quantity of zine dust deter-

Process of recovering
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mined to be exactly sufficient to precipitate said metals; third,
agitating said solution and said zinc dust until said metals are pre-
cipitated and said zinc dust is absorbed; fourth, recovering the
precious metals from the valuable precipitate of the preceding step
by filtration, or other process.

610616—September 18, 1898. H, L. Svman and F. L. Teen,  Jo-
traction of precious metals from their ores.

The essence of this invention consists in the employment of
haloid compounds of eyanogen in combination with free eyanide
of potassium or other snitable cyanide of the alkalies or alkaline
earths as a solvent for precious metals in their ores, examples of
guch haloid compounds of cyanogen heing found in eyanogen
chloride, or bromide or iodide.

620100—Iebruary 28, 1899, W. A, Catprcorr.  Method of extract-
ing gold from cyanide,

An improved method for the precipitation of gold from gold
bearing cyanide solutions by passing such solutions over zine shav-
ings previously treated with a soluble salt of mercury, such as
perchloride of mercury (HgCl).

024040—>May 2,1899. C.B.Jacoss, Process of reducing melals from
their solutions,

The process of reducing metals from their solutions, consisting in
subjecting them to the action of gaseous phosphide of hydrogen in
the presence of an alkaline material, thereby precipitating the
noble metals in a mefallic state and the base metals ag phogphides,
and then separating the latter from the noble metals.

625564—>May 23, 1899, T, D, Kenvann,  Process of treating gold or
silver ores and composition of matter for same purpose,

« A composition of matter to be used for extracting preciouns

metals from ores, tailings, or other Dodies, consisting of a suitable

thiocyanate and a suitable ferroeyanide in watery solution.

625565—Muy 28, 1899. T, D). KuNnatn.  Process of treating gold or
silver ores and composition of matler for same purpose.

A composition of matter to be used for the extraction of precious
metals from ores, tailings, or other bodies, consisting of a suitable
thiocyanate and hydrogen dioxide in watery solution.

629906 —Adugust 1, 1899. J. J, Hoon. Process of extracting gold or
silver.

The process of extracting gold, silver, and mercury from solutions
by bringing the solutions into contact with an alloy of zine, anti-
mony, and mercury, from time to time distilling off mercury from
the alloy, and finally recovering the gold and silver from it. The
precipitant nsed consists of an alloy of about one hundred parts of
zine, five parts of antimony, and twenty parts of mercury.

630988— August 15, 1899, W, Krmyis-Brerry and B, Sgarne.  Pro-
cess of recovering gold from pulp, slimes, or similar subsiances.

The process of extracting gold from ores, which consists of the
following steps: First, dissolving the gold in the pualp in a weak
solution of cyanide of potassium; second, adding a stronger solu-
tion of ecyanide of potassinm to the gold-bearing solution in the pro-
portions specified; third, immediately after so strengthening the

golution, passing the same through a body of zinc shavings coated
with lead.

686199— October 17, 1899. J. Smrra.  Process of treating gold or sil-
ver ores.

The process for treating gold and silver ores, tailings, slimes, and
like materials containing precious metals, which congists in mix-
ing the material to be treated with caustic lime, saturating or
covering the mixture entirely with water and keeping it thus until
all the acid present has combined with the lime, drying the mate-
rial, exposing it to the action of atmospheric air, and treating it
with a cyanide.

QUARRIES.

636114—0ctober 81, 1899. J. 8. CaiN, A. Soperrivg, and 8, M.
MacKnigrer.  Preliminary treatment of ores or tailings before eya-
niding. )

The method or process of treating ores containing the precious
metals, which consists in first leaching said ores or tailings in a
weak solution of nitric acid, or of nitric and sulphuric acids, sub-
sequently leaching the same in an alkaline solution, and finally
leaching the same in a ¢yanide solution.

636288— November 7, 1899, I, npr Raasvowr,  Process of extracting
precious metals from ores,

The improvement in the process of separating precions metals
from their ores, consisting in mixing with the ore a solution con-
gisting of a base and u solvent for precions metals, which solvent
is capable of being separated from the said base by oxygen, and
adding liquid air to the ore and solution, or by evaporating the
nitrogen from liquid air, and adding the oxygen which remains to
the mixed ore and solation.

688872— December 5, 1899, M. B. ZEreNkr.  Precipitation of pre-
eious metals from thelr cyanide solutions.

The process of precipitating gold and silver from eyanide solu-
tiong by eausing the solution to move in one direetion, and during
such movement passing through it, in the opposite direction and
in the form of a spray, or a number of fine streamns or filins, mer-
cury charged with alkali metal.

641818—January 28, 1900, . WuITEHEAD.  Drocess of extracting

gold from ores. .

The process of extracting gold from oves in which the particles
of free gold are enveloped in a compound of a base metal having
the following characteristics, to wit; nonsiliceous, oxidized, practi-
cally impervious to a solvent solution, such as one of ¢yanide, not
readily removable by washing with water, and insoluble in water,
but soluble in dilute acids, consisting in first subjecting the crusher
ove to the action of heat sufficient to convert the coating into a
porous condition and afterwards treating the ore with a cyanide
golution, -

642767—liebruary 6, 1900. G TIURNAUER. Process of separvating
precious metals from thetr niztures with zine.

The process of treating the mixture of zing and preciouy metals
resulting from the treatment of cyanide solutions of the precious
metals by zine, which consists in subjecting said mixture to the
action of a solution containing lead and then to the action of acid,
whereby the zine is dissolved and the precious metals remain in
admixture with metallic lead.

646006—Mareh 27, 1900. J. C. Monrcouerie and I, Parkes.

Treatment of gold and silver ores, ele.

In the extraction of gold and silver from ores or compounds
containing the same, the process congigting in treating the ore or
compound with a cyanide of an alkali wetal, caustic alkali, and
barinm dioxide, in conjunction with ammonium sulphate.

646808—dpril 8, 1900. T. Crusu, Method of eviracting gold and
silver from their ores.

The process of recovering precious metals from their ores, which
consists in first heating the ore pulp to the boiling point, adding
cyanide of potassium to the hot mass, permitting the mass to grad-
ually cool, and while it is cooling adding to the mass the followings:
Bluestone, iron sulphate, sulphuric acid, and guicksilver.

649688—May 15, 1900. W. A. Cavprcorr. JFatraction of gold or
other precious metals from slimes.

- The method of extracting precious metals from finely divided

materials, such ag slimes, containing reducing substances, snch as

ferrous sulphide or hydrate, which consists in rendering the mate-

rial alkaline, then forcing air into the pulp until the ferrous com-

:
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pounds are converted into ferric hydrate, then adding cyanide and
continuing aeration and agitation until the precious metals are
dissolved.

651509—JFune 12, 1900,  ¥. W. Maryizo and F. Svouwps.  Precipi-
tation af precious melals from cyanide solutions.

A process for the precipitation of the precious metals from their
aqueous eyanide solutions, consisting in passing acetylenc and
atmospheric air through such solutions, or by adding caleium car-
bide 1o them, and precipitating the metals in a metallic state.

651510—June 12, 1900. T, W, Marrivo and F. Srusns,  Treatment

of ores and precipitation of precious metuls from their eyanide solutions,

A process for the precipitation of precious metals from their
agueous cyanide solutions, consisting in treating such solutions
with a hydrocarbon gas, produced when a metallic carbide is de-
composed by water, and capable of precipitating the metals in o
metallic state.  Aluminum carbide is given ag an example of such
a metallic carbide. The use of methane as a precipitant is also
claimed.

657 181—September 4, 1900, . pit RAASLOPE.
D )
precious melals from their ores.

Pracess of separating

The continuous process of treating ores of precious metals, con-
gisting in mixing, the finely divided ore with a suitable solvent for
the precious metals, inducing the mixture to How continuously
from and back to the point of admixture, while so flowing intro-
dueing liquid oxygen or liquefied air into the mixtare, then caus-
ing the mixture to flow with sudden variations of velocity to
agitate it, then separating,the solution from the base earthy mineral
matter, and gending it continuously through an electro-depositing
bath, where the precious metal is deposited, and thus in continuous
ordered sneeession,

B856895—.clugust 21, 1900,
o tailings,

E. II. Dicxae.  DProcess of leaching ores

The improvement in the process of leaching ores or tailings with
a solution which dissolves the precious metals, which consists in
adding to the solution an agent composed of an acetate of an alkall
metal or of alkali earth metals which i capable of readily uniting
with and forming acetates of the hase metaly, and which has little
or no affinity for the precious metals, thereby enabling the solvent
to act directly upon the latter, and then leaching the ores,  Cidl-
cium acetate is cited as an example of an acetate of an alkali-earth
metal,

664060—Docember 18, 1000, J. P. Scewvew, Jr. Process of extracting

precious metals from their ores. .

A method of extracting precious metals from their oreg, which
consists in combining the crushed ore with a cyanide solution
while both are in o warm condition, mechanically mixing the ore
and solution Dby agitation simultaneously with the commingling
thereof, charging the mixture during the agitation with hot air,
anid finally separating the ore and stush or pulp from the metal in
solution.

665 105—January 1, 1901,
and silver from ores.

IO Kessrer,  Process of ectracting gold

The proeess of separating precions metals from auriferous and
argentiferouns ores, consisting, first, in subjecting the ores to the
action of an aqueous solution, consisting of eyanide of alkali metal,
yellow prussiate of potassium and permanganate of an alkali metal

in substantially the proportions of water, one thousand (1,000)

parts; yellow prussiate of potassium, two and one-half (2.5) parts;
cyanide of alkali, two and one-half (2.5) parts; permanganate of
potassinm, one-tenth (0.1) part, until the gold and silver con-
tained in such ores are dissolved; sccond, separating the metals
from their solution Dy the application of a soluble lead salt, by
which the eyanide solution ig decomposed and a nonsoluble cyan-
ide of lead is formed, at the same time a nonsoluble cyanide of gold
or silver 18 precipitated; third, by the application, to the sediment
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thus precipitated, of sodivm amalgam, whereby a gold, silver, and
lend amalgam is produced and ab the same time a coneentrated
solution of ¢yanide and ferrocyanide of sodinm is regenerated; and
fourth, diluting the concentrated cyanide solution with a quantity
of water and regenerating and reenergizing the aqueouns solution for
reqise by the addition of permanganate of alkali,

67 1204—April 8, 1901, E. D, Krxnann,
containing silver or silver and gold. ‘
The process of treating ores or other hodies for the extraction of

precicus metals, which consists in treating them with a suitable
chemieal solution containing a thiocyanate and a cyanide, capahle
of dissolving silver or silver and gold, and in then treating the so-
dissolved silver by a suitable sulphide, such as potassium gulphide,
and in so regulating the amount of the sulphide to the silver as
that they shall substantially equalize each other in separating the
sulphur sulphide and in returning the thiocyanate and cyanide
into subsequent operations for further treatment of the ore.

678425—~Muay 7, 1901, i, A. Dunean and F. H. Bracn.  Method of
treating preciows metal bearing oves,

Process of treating oves

The method of treatment of precions metal hearing oves to conse
the precions metal to ba dissolved from the ore, and the resulting
metal hearing liquor and impoverished ore to be separated from
each other, which consists in the following steps: First, maintaining
a substantially continuons supply stream of mingled comminuted
ore and solvent liguor; second, mechanically dispersing snch min-
gled ore and liquor into the air, in a direction transverse to the
onward movement of the stream, without separating the ore {from
the liquar; third, delivering the resultant stream of mingled metal
bearing lignor and impoverished ove and receiving the same in
mingled condition and carrying it onward; fourth, sucking the
Yiequor from the tailings; fifth, delivering water to the iwmpover-
ished tailings remaining, and subsequently sucking such wash
water therefrom; sixth, delivering such impoverished ore or tail-
ings after the application of such suction.

Gsee12—September 17, 1901, B, L. Govsr.  Method of leacking ores.

Phe wethod of leaching oves, which consists in disposing mois-
tened ore in superimposed strate within a containing receptacle by
a continuous mechanical agitation in the lower portion ot the latter
to form a lower thoroughly agitated stratum of heavier portions of
the ore, & stratum of Hghter portions or particles next above which
are agitated to n less degree, a stratum of glimes and other lighter
particles néxt above which remain snbstantially immobile, and a
top covering of & clear supernatant solution, introducing the ore
Thelow the upper surface of said latter solution, overflowing and
carrying off the clear solution, replacing water in the charge by a
cyonide of potassium eolution introduced at the hottom of the
receptacie below the lower heavier stratum and causing it to per-
colate upwardly through the strata above, increasing the agitation
during the introduction of sald eyanide solution, carrying off the
metal hearing cyanide solution which overflows from the top of
the charge and precipitating the said overflow metal hearing solu-
tion after it leaves the receptacle.

689.190—December 17, 1901, B, Tusr,  Process of precipitating and
recovering prectous melals from their solutions.

The process of precipitating precious metals, conaisting of adding
to the pulp a cyanide solution and agitating the same until the
metal ig extracted; then adding to the pulp, while continuing the
agitation thereof, powdered metallic aluminum whereby the pre-
clous metal is precipitated, but in suspension in the pulp; then
adding merenry and continuing the agitation until the metal isin
the form of an amalgam, and finally recovering the precious metal
hy treating the amalgam.

69268 4— February 4, 1902.  H.Davis.  Process of exiracting precious
metals from their ores.

A process for the extraction of the precious and other metals
from ore, ore pulp, sands, slimes, tailings, mineral bearing earths
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or other substances containing these metalg, which consists in intro-
Aucing chlorin gas into the ore and afterwards wholly or partially
removing the excess of chlorin by forcing air into the material
and afterwards treating with a cyanide solution to dissolve the
chlorides.

694521—Murch 4, 1902, B. W. Brarer.  Cyanide process of extract-
ing precious metals from ores.

The process of treating material containing the precious metals,
consisting in setting in motion in an endless path a solution of
eyanide of potassium, introducing oxygen to the moving liquid, and
finally subjecting the metal hearing material to the action of said
solution.

60627 4~—March 25, 1902. 15, Scrrwz, Cyunide process of evtracting
precious meluls from their orves.

An improved process in the art of extracting precious metals
from their ores, said process consisting in thoroughly and inti-
mately mixing peroxide of barium (Ba0,) with precious metal
bearing material, and then subjecting the same to treatment with
an alkaline eyanide solution.

201002—May 27,1902, J. B, B Aravcaray.  Method of evtracting
prectons metals from their oves.

The process for treating ores containing precious metals and con-
gisting in adding the crushed ore to a solution of sodinm chloride,
godium carbonate, and potassinm cyanide, then forcing through the
masy a gaseots mixture of bromine and air and recovering the pre-
cious metals from the solution by any known means, such as
electrolysis.
v023805—June 10, 1902, L. D, KexpaLL,  DProcess of extraeting pre-

cious metals from their ores,

The process of treating ores carrying precious metaly, which con-
sists in treating such ore with o lixiviating solution, consisting of a
cyanide, potassium percarbonate, and water, and finally extracting
the precious metal from such lixivium,

205698—July 29, 1902, R. H. Orrwerr, J, W, Nem, J. I Bus-

FrIND, and T, I, Orrrcer.  Cyanide process of working gold, sil-

ver, or other ores.

The improvement in treating ores hy the cyanide process, con-
gisting in agitating the pulp containing the eyanide solution by a
suitable gas under pressure, passing the gay and the hydrocyanic-
acid gas liberated from the solution through a regenerating solution,
and using the gas after passing through said regenerating solution
to agitate a fresh quantity of pulp.

706308—August 5, 1902, L. B. Daruna,  Process of extracting
precious metals from ores.

The process of extracting precious metals from finely divided
materialg or ores, which consists in spreading a comparatively thin
layer of the material over a substantially flat and large working
gurface provided with drainage ducts or channels; then covering
said material with suitable metal dissolving or eyanide solution;
then passing a heavy roll back and forth over the charge of material,
etc., thereby at the same time thoroughly agitating or stirring the
charge and foreing some of the solution into the drainage ducts;
then digcharging gaid solution into the sump, and finally precipi-
tating the precious metal from the solution.

707926—August 26, 1902, W. Hivr and C. E. Lane.  Process of
extracting precious melals.

The process of extracting precious metals from solutions thereof,
which consists in producing cyanide solutions of said metals, vapor-
izing metallic zine by means of heat, and condueting the vapor
thus formed fo a point beneath the surfaces of said solutions, thus
producing finely divided zine, which replaces the precious metaly
and thereby causes their precipitation.

’7()8.:70/,——.8‘01)11?"1Iu:r 2, 1902, H. L. Svnyax and H. ¥F. KirgpaTriox-

Prearn.  Treatment of ore slimes.

The process of treating ore slimes, which consists in separating,
by means of a centrifugal machine, the ore slimes from the residual
water with which they are mixed hy adding a little lime to the
charge, removing the bulk of the water, thereafter introducing into
the machine an amount of leaching solution of a volume equal to
that of the remaining quantity of adhering moisture and introduced
into the slimeg by centrifugal action, and replacing the moistore
by the added leaching solution,

710496—October 7, 1902, 8. T, MurrLy.  Proeess of treating ores.
The process of treating ores, which consists in injecting into said
ores, as they are agitated and elevated and allowed to fall by gray-
ity in & closed chamber, a chemieal solution in the form of a spray,
together with hot air under pressure, ancd” allowing the elements
and fumes freed by this operation to escape from said chamber.

718638—January 20, 1003. T, B, Josweu.  (fold extracting process.

" The process of extracting gold or silver from ore containing the
same, when in a suitable condition, which consists in subjecting
the said ore to the leaching action of a solution of water, cyanide
of potassium, hydrate of calcium, and carbonic-acid gas, and
introducing an oxidizing agent into the solution, and subsequently
precipitating the gold from this solution,

P192vi—JDnuary 27, 1903, 7. B, Srvarnt. rocess of ewtracting
metals from ores.

The process of extracting precious netals from ore, consisting in
agitating the pulp together with cyanide, water, and air by ebulli-
tion in one vessel, causing the mixture to assume an even congist-
ency throughout, and passing the mixture through a mechanieal
agitator and combining therein a relatively smalter quantity of
mixture with a relatively larger quantity of air and there forving
the pulp, cyanide, water, and air into intimate contact, and ciren-
lating the mixture through the two vessels.

789455—Mareh 10, 1908,  Avausr Prister.  Process of  precipifal-
ing gold from eyanide solutions,

The provess for the precipitation of gold or other precious metals
fromeyanide solutions, such as potassiom eyanide, sodium eyanide,
and bromine eyanide, which consists in acidifying the selution,
adding a solution containing salts of mercury and copper, and then
adding a solution containing zine salts and a small percentage of a
potassium ferrocyanide, or a small quantity of the eyanide solution
discharged from the ordinary zine-precipitation hoxes.

r92v62—March 17, 1908. J. P. Scuven, Jr.  Process of separaling
precious metals from solvent solutions.

The process of separating precious metals from their solvent
solutions, which consists, first, in passing the solution throungh
crughed limestone or phonolite to neutralize any free acid, then
through zine, wood ashes, agbestos wool or its equivalent, and char-
coal or coke, to neutralize any free soda or carbonates, then througlh
zine shavings to precipitate the precious metals, then through
charconl to filter the solution and effect retention of a percentage of
the precious metals, then through limestone or crashed phonolite
to effect precipitation of zinc contained in the solution, and then
alternately through zinc, charcoal, or coke and zine to effect com-
plete separation of the precions metals and thovough filtration of
the solation.

725896—April 21, 1903. M. V, Usvar and G, BrrweiN,  Process
of extracting gold.
The process for extracting gold from auriferous ores, whicli con-
gigts in lixiviating the ores with a solution of potassium cyanide,
rhodanides, hyposulphites, and sodium chloride.
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726294 :April 28, 1008, 1.J. Hovr.

G1'es.

Method of extracting gold from

The method of milling gold ore, consisting of the following steps:
First, pulverizing the ore; second, distributing the ore thinly over
a wide, long, and open sluiceway; third, flowing the ore and pro-
pelling it forward over its bed by the action of a strenm of chemieal
solution adapted to dissolve the ore; fourth, automatically sereen-
ing and separating the solution from the tailings hy the same force;
and fifth, subjecting the solution to a reagent to precipitate the
gold therein.

727659—Muay 12, 1903, T. W. Mawvixo, Method of ectracting noble
mebals,

The process of recovering gold from its eyanide solution, congist-
ing in acidifying the solution and treating it at a raised tempers-
ture with barium-sulpho-carbide. The latter is manufactured by
fusing two parts, by weight, of barium sulphate (baryta or heavy
apar) BaB0, in an cleetric furnace with one part of earbon,
728397—May 19, 1903, T, B. Joserm,

The process of extracting gold and silver fram ore containing the
same when in a suitable condition, which consists in subjecting
the said ore to the leaching action of a solution of water, cyanide
of potasginm, hydrate of ealeium, peroxide of harium and carbonie
acid gas, the ore being agitated by compressed air,

780835——June 9, 1903, D, Mosunr.  Lmmonie eyanide process of
treating copper, nickel, or zine ores conlidning precions meluls,

Gold extracting process.

The process of treating vefractory sulphur, tellurinm, and arsen-
ical ores containing copper, zine, nickel, gold, and silver, eonsisting
in first roasting such ores at & low red heat to transtorm the metals
so transformable into sulphates, arsenates, or tellurates; then
oxidizing reducing compounds hy very dilute ammonia; and subse-
quently extracting the metals with an ammoniacal eyanide solution
containing an excess of cuprie oxide or hydroxide over and above
that necessary {o form metallic eyanide double salts,

781189—June 16, 1903. 0. A. TiLus,
metals from ores.

Apparatus for extracting

An apparatus for exteacting metaly from ores, having in com-

‘bination a receiving hopper having an inclined hottom, & dischareo
T ) Y

opening in #aid hopper, and inelined chute leading from said hop-
per and provided with a sereen, o precipitating box connected with
sald inclined chute, meany for cansing  flow of chemieal solution
through said hopper, chute, and precipitating box and means for
passing & cwrrent of electricity through said previpitating hox,

73163 1—June 23, 1905. J, T, Trnry, Jr,
Jrom sglimes.

Eetracting gold or siteer

An improvement in separating precious metals from slimes with
which they are mixed, consisting in forming a solution with water,
spraying said solution into tanks containing a cyanide solution
made dense by the addition of salt, allowing the slime to settle
through and into the solution, then drawing the clear liquor from
the top through vertically disposed filters and discharging the
sludge from the bottom into sueceeding tanks containing u similar
eyanide solution, allowing it to settle and again drawing off the
clear liquor, ‘

731839—June 23, 1908. G. A. Bamx. Sulphurie acid process of
extracting precious metals from solutions,

The process of precipitating precious metals from solutions
thereof, which consists in producing cyanide solutions of said pre-
clous metals, then acidulating with sulphuric acid gaid cyanidesolu-
tions, then immersing zine in sheet, plate, or other form in the acidu-
lated cyanidesolution containing the precions metals; the chemical
action thereupon taking place in the solution, digsolving zine and
Precipitating the precious wetals; then recovering from the pre-
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vipitate of the preceding operation the precious metals by filtering
and melting, or other process.

782606—June 80, 1908, G. B, Tueor.  Process of leaching oves,

The process of leaching ores which consists in mixing with the
ore to be treated u cyanide solution, peroxide of hydrogen, and an
oxide which is reducible by said peroxide of hydrogen.

78:2689—June 80, 1903, T. B. Josrrn, Gold extracting process,

The progess of extracting gold and silver from ore containing the
e, when in a suitable condition, which consists in subjecting
skl ore to the leaching action of a solution containing water, cyanide
of potassium, bromine, hydrate of ealeinm, peroxide of barinm, and
carbon dioxide, said carbon dioxide being forced into the leaching
solution simultaneously with compressed air,

TASTES—September 15, 1903, J. B. vr Arzvearay.  Eatraction of
preeions melads from thetr ores.

The process for extracting precious metals from their ores, con-
sisting in fivst moistening the crushed ore with an allealine solution
and afterwards agitating it fn a solvent solution and hlowing through
it an oxidizing agent composed of gaseous bromine and its acid and
oxyacid compounds dissolved in air and finally recovering the
metals from the solvent in any well-known manner,

T45490— December 1, 1908, L. J. Guinn,

cious metals,

Process of ewtracting pre-

Tho process of extracting precious metals from slimes, consisting
In directing the slimes into a settling tank, drawing off the thicker
portions of the slimes and depositing the same into o leaching vat,
of introducing a eyanide golution under prossure through perfora-
tions in the false hottom of the vat, cansing the watery portions of
the slimes to he displaced Ly said cyanide solution, then treating
the charge with an air under pressure, and afterwards introducing
throngh the false hottom of the vat asalt solution of greater density
than the eyanide solution to displace the latter,

145828—December 1, 1908, B. B, Hack,
Jrane ores,

Process of extracting metals

A cyanide process, consisting of the following steps tn the order
named: eaking the pulp by pressure under eonditions allowing the
maisture to escape; introducing a weak solution of the solvent
simultaneously with the introduction of air under pressure; dry-
ing the pulp by passing air under pressure therethrough; intro-
dueing o stronger solution of the solvent simultaneously with the
introduction of aiv under pressure; and finally drying the eake hy
air pressnre.

785065 1—March 29, 1904, J. Sy,

In the eyanide treatment of ores, the method of rendering insol-
nble in the eyanide solution ferrons oxide contained in a mags of
moist crushed ore, which method consists in applying heat to said
magy in the presence of air, previous to its treatment by the
eyaunide salution,

Process of breating oves.

CLASS 204—ELLECTROLYSIS,
Subeluss 15— Aqueous Bath, Ores,

G1866— Lebruary 5, 1867. J. H. Ram
awriferous and argentiferous ores.
This invention consists in treafing auriferous and argentiferons

ores with a current of electricity or galvanism for the purpose of

separating the precious metals from the gangue. In connection
with the electric current suitable liquids or chemical preparations,

sueh, for instance, as cyanide of potassinm, are used, in such a

manner that by the combined action of the electricity and of the

chemieals, the metal contained in the ore is first reduced to a state
of solution and afterwards collected and Qeposited in a pure state.

Tinproved mode of treating
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Among the ¢laims is one for the nse of the platinum agitator ag an
electrode.

62776—March 12, 1867. 1. . Rar.  Improved mode of collecting
gold and sileer from sweepings, washings, ele.

This invention consists in treating sweepings, filings, and wash-
ings containing gold orsilver with a current of eleetricity or galvan-
ism for the purpose of separating the precious metals from the
impurities of foreign matter mixed with them. In connection
with the electrie current suitable liquids or chemical preparations,
such, for instance, as cyanide of potassium, are used in such a man-
ner that by the combined action of the electricity and chemicals
the precious metals contained in the sweepings, filings, and wash-
ings are first reduced to a state of solution, and afterwards collected
and deposited either ag oxides or in a metallic state, and the opera-
tion of extracting or separating said precions metals from the sweep-
ingg, filings, or washingy is attended with very little trouble and
expense. During this operation the bath which containsthe wash-
ings, filings, or sweepings acts as an electrode, and also as an
agitator; and the third claim of the patent covers the use of this
carbon electrode as an agitator,

00665—May 25, 1869, W, J. Lynn,  DInproved process of separating
tron and other melals from polters’ clay.

The process of removing iron, copper, and other diseoloring mat-
ters from potters’ clay and other argillaceons substances by sub-
jecting the clay, when in solution, to the action of one or more
magnets, or hy passing through the bath containing such solution
a current of eleetricity.

239800—March 22, 1881,  A. RypEr.  Apparatus for trealing oves.

The invention hag reference to apparatus for reducing ores in
which the ore, while in a heated state, is dumped suddenly into
a liquid or chemical solution for the purpose of disintegrating the
ore and separating the particles preparatory to amalgamation.
And the inventor claimy, in an apparatug for disintegrating ores
preparatory to amalgamation, the insulated vessel or nonconductor
of electricity, provided with a metallic or plated hopper, in com-
bination with an electrical generator or battery and condueting
wire or wires,

246201—August 23, 1881, T.. Reynir,  Electro-chemical trealment
of ores.

The method of treating ores of zine and lead for the production
of electricity and recovery of the metals by acting upon said ores
in a voltaic couple with an electrolytic Hquid having caustic alkali
ag the base, and precipitating the metallic oxides from said liguid,

272391 Ilebruary 18, 1888, A, TnioLLier. Process of und apparatus
Jor exiracting metals from their ores,

In combination with an electro-generator, a receptacle for con-
ductively prepared ore or other material containing metal to be
recovered, having attachments for the negative and positive polar
conductors of the electro-generator, arranged, ag described, in elec-
trical communication with the mass of conductive ore by means
of the electrolytic solution, whereby reduction ig effected when
the current is passed.

- 286208—October 9, 1888, L. Lirrranan.  Process of and apparalus
Jor reducing zinc ores.

The process of reducing zine ores and producing pure metallic
zine and sulphuric acid simmltaneously therefrom, which consists
in simultaneously roasting sulphuret ores and carbonate ores in the
same or communicating chambers, and thereby converting both
ores into soluble sulphates, then leaching these roasted ores, and
then depositing the metallic zinc from a solution of the sulphates
by electric currents on metallic plates, and drawing sulphuric acid
at the same time from the solution as fast as set free by thesaid
electric currents; and the apparatus for use in the process of reduc-
ing zinc ores, which consists, essentially, in a reservoir for the sul-

QUARRILS.

phate solution; a precipitating vessel provided with sunitable anodes
and cathodes; a pipe provided with a regulating cock, leading
from the reservoir to near the bottom of the precipitating vessel,
and an outlet pipe for the freed acid, arranged in the said vessel at
the desired level of the liquid therein, whershy the strength and
quantity of the sulphate solution in the precipitating vessel are
maintained consgtant.

201670~Junuary 8, 1884. M. Bovy.  Process of and appooatus for
obtaining gold and silver from their ores by combined electrolytic wnd
amalgamaling processes.

The method of first subjecting pold and silver ores to the action
of ferric salts, in combination with the electrolytic process, and the
subsequent amalgamation of the metals with mercury under the
continued action of the electric current; and the apparatus for
effecting this process.

300950~ June 24, 1884, T R. CasseL.  DProcess of and apparatus for
the separation. of metals from oves and alloys.

The process of separating metals from ores or alloys, especinlly
those of an auriferous character, which consists in charging the ore
or alloy in a powdered condition into an anode compartment,
which ig separated from the cathode compartment by porous mate-
rial, sald anode compartment containing a solution yielding naseent;
chlorine under the action of an electric cnrrent, and agitating said
powdered material within said solution during the passage of the
electric current; and the combination in an apparatus for treating
ores and metals by electrolysis, of a cathode compartment, a nega-
tive pole therein, a rotary drum constituting the anode compart-
ment, provided with porous material separating it from the cathode
compartment, and with a geries of carbon rods or plates arranged
within the sane, and suitable electric connections.

800951—June 24, 1884, TL. R. Cassrn, Process of ehloridizing oves
by electrolysis,

In the process of extracting gold from rebellious or vefractory
gold ores, the steps which consist in gubjecting the ore to the action
of a solution yielding nascent chlorine under electrolytic decompo-
sition, and adding Hme or ity equivalent, wherehy acids formed by
secondary action during said decomposition are neutralized.

817245—Muy 5, 1885, I8, P. Trompsox,  Apparains for the sepavea-
tion of gold from Us ares by electro-chlorination and depusition.

The combination, with an electrolytic eell for separating ehlorine
from its compounds and its anode, of a hattery, a cathode eongiat-
ing of & pipe through which steam is admitted to the cell for the
purpose of increasing the rapidity of the separating, and conductors
respectively connecting the same anode and cathode with the poles
of gald battery.
317240—May &, 1885. E. P, Trompson.,  Apparaius for the electro-

deposition of gold from its chlorides.

The combination, in an electrolytic cell, of an anode formed of a
series of carbon rods set in & metal ring, and a cathode formed by
two thin corrugated copper plates connected electrically, which are
set, respectively, within and without the cirvele of carbons,

882705—December 22, 1885, H. II. Eaus.
izing gold, silver, and other ores.

Appuratus for ehloricd-

This invention consists of an iron vessel cylindrical in shape,
lined with wood, having a cast iron cover, adjusted o as to be
steam and vapor tight. Tt is also arranged with a set of stirrers, to
which motion is communicated by crown and pinion wheels. It
ig also fitted with pipes, by means of which steam can be forced
through the contents and held there under pressure. It is also
furnished with two electrodes, by which electricity can be passed
through the ore and chemicals operated upon, while the pressure
in applied. The electric current is best obtained from a dynamo
machine of ordinary construction used in the deposition of metals.

e . i g i
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8388 15—January 5, 1886. M. Bobvy,  LProvess of obiaining gold, sil-
ver, copper, nickel, and cobalt from their ores by electrolytic action.
The process of separating gold, silver, copper, and other metals

from chlorinated or chlorine containing ores by electrolytic action,
consisting in first roasting the orey or subjecting them to an equiv-
alent oxidizing treatment, as specified, and then subjecting the ore
to theaction of ferric-salt solutions, and at the same time passing
an electric current throngh said solution, whereby the metal le-
comes digsolved and precipitated, and chlorine gas is generated at
the positive pole, which reconverts the resulting ferrous salty into
ferric salts,

841576—Octoher 26, 1886, 1. R. Cassur.  Process of extracting gold,
ele., from ores.

The process of separating metals from ores or alloys, especially
those of an awriferous character, which consists in charging the ore
or alloy in a powdered condition into an anode compartment,
which is geparated from the cathode compartment by a porous
partition composed of asbestos, which permits tho passage of the
current with the metals in solution, and retaing the orves within
the anode compartment, said anode compartment containing o
chloride solution, agitating and subjecting the charge to nascent
chlorine produced from said solution during the passage of the
electric current, passing the solution of metals through the asbes-
tos partition, and depositing the metals in solution at the eathode.

$57659—Februury 15, 1887,
by electrolysis,

D, G, Frrezcerann,  Oblaining ehlorine

The electro-chemical generation of chlorine by means of an
anode of peroxide of lead in the form of dense, highly conductive
layers, plates, or masses of any required form preferably obtained
Dby the means hereinbefore deseribed, the said anode being en-
ployed in conjunction with any suitable eathode and with an
electrolyte capable of evolving chlovine,

S60852—ddpril 12, 1887, I, R. Cassun,  Apparatus for separating
nelals from oves or alloys.

In an apparatus for separating metuls from ores or alloys by
electrolysis the combination of a jowrnaled drum provided with
carbon anodes, 2 hollow metallic shaft insulated on its exterior and
extending through said drum, said shaft being perforated within
the drmm and separated from the interior thereof by a filter, and o
serew conveyor within said hollow shaft,
S60858—April 12, 1887,  H. R. Casser,  dpparatus for separating

meetals from oves or ulloys,

In an apparatus for separating metals from ores or allays by
electrolysis the combination of a rotary drum constituting thoe
anode compartment and having a suitable electric connection, a
rotary cathode compartment having o suitable electrie connection
and provided with an automatic valve, a porous diaphragm sepa-
rating said anode and cathode compartments, a fixed bracket, and
an arch shaped anm attached to said bracket in the path of said
valve for opening of the latter.

$62022—April 26, 1887, I LierMany, Apparatus for sepavating
metals from ores or alloys by electrolysis.

In an apparatus for separating metals from ores or alloys by
electrolysis the combination of an anode compartment, a cathode
compartment, a filtering diaphragm separating sald compartments,
a dense porous diaphragm for separating gaid compartments dur-
ing one step of the operation, and mechanism whereby the dense
porous diaphragm may be placed in apposition with or removed
from the opening between the anode and cathode compartments,

379764—~March 20, 1888, (. F. CROSELMIRE.
extracting pure zine from is ores.

The process which consists in immersing roasted zine ore in
dilute acid, passing an air blast through the solution until the
‘dimpurities are oxidized, and finally drawing off the zine solution
and depositing or precipitating the zine.

.

Wet process  of
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387036—July 81, 1888.  C. T. Brrnows. Process of cleansing gold
and silver where mechanically coated in ores with refractory substanees.
The process of cleansing refractory oreg prior to the recovery of

the precions metals therefrom, which consists in immersing said

ores in a solution of 4 sodium chloride and caustic soda, heating

snid solution, and at the same time subjecting the ores to the action

of the electric current, whereby the ore is rendered free milling.

S91360—C0ctober 16, 1888, M., T, Famus.
ing ores.

Apparatus for chloridie-

In a device for chloridizing metallic ores, the combination of a
hermetieally sealed tank, metallic plates placed ingide the gaid tank
and mounted upon insulated supports, whereby they will be insun-
lated from each other and from the tank, the said plates forming the
two elements of a galvanic battery, a stirrer placed in the said tank
and hetween the waid plates a solution containing the ore to be
treated, by which a galvanic current will be excited between the
said charging steam in the said tank, whereby the said solution
will be heated and a pressure maintained in paid tanlk.

800209—March &, 1889, J. TL Raw,  Eleetric amalgamator.

In an apparatus for working ores, a pan or tub with an internal
copper ring and rotating arms or stirrers, in combination with a
horizontal wooden ring suspended above the tub, a copper plate
forming the upper surface of said ring and perforated to admit car-
bons which pass loosely through the plates, said earbons having
heads or transverse ping at the upper ends, and the movable elastic
plates or springs pressing upon the heads of the carbons to hold
them in contact with the copper plate.

J07886—Tuly 28, 1889, J. C. WiswELL,
rating metals from their ores. .

Bath or solution for sepa-

The proeess of producing & bath or solution for the separation of
metals from their ores, consisting in subjecting a solution of salt
water, murinte of ammonia, and muriatic acid to o current of elee-
tricity, then placing this solution in a tank containing lignid mer-
cury, and subjecting the whole to a current of electricity, said
mercury serving as the anode, ‘
410228—September 8, 1889, J. G, Wiwwnrr,  Solulion for use in sepa-

rating metals from thelr ores.

A solution or bath for use in separating metals from their oves,
congisting of chlorine in solution, sodium chloride, ammonium
ehiloride, hydrochlorie acid, and hichloride of mercury.
415570—November 19, 1889. W, voN SIEMENS,

deposition of metals,

Process of electro-

The process which consists in lixiviating ore in separate vessels
with a solution containing ferric sulphate, passing the resulting
ferrous sulphate successively through a series of compartments
containing cathode plates, and in which cells the solution iy sub-
jueted to the action of an electrical current by which the metal in
solution s deposited, then passing the remaining liquid sucees-
sively through a second series of compartments containing anode
plates of insoluble material and separated frons the first-mentioned
compartments by nonmetallic diaphragins, whereby the ferrous
guphate 18 oxidized and reconverted into ferrie sulphate, which
solution is again used to lixiviate ores..

418184—December 24, 1889, M. F. Juniax.
gold and silver from their oves.

Process of extracting

The improvement in the process of extracting gold and silver
from ores, which consists in agitating the pulverized ore in closed
vats with chlorine, bromine, or iodine and water under pressure of
a fluid forced into the vat, and after the gold and silver have com-
bined with the halogen, adding merenry and again agitating under
pressure of a Auid forced into the vat, next passing the ore, mer-
cury, and solution over amalgamated copper surfaces forming the
cathode of an electrie cireuit, and subsequently submitting the
mixtare to electrolytic action between cathodes of mercury below
and suitahle anodes above.
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462125—May 12, 1891, W. von Sievens.  dpparatus for extracting
metals from theiv oves.

The combination of a trough for the flow of liquid, composed of
numerous sections connected at alternate endsg, with an inlet at one
end and an outlet at the other, with two longitudinal shafts in eacly
gection of the said trough, said shaft carrying beaters and being
entirely immersed in the liquid contained in the trough, and a
heating pipe located below and between the said ghafts.

459023—September 8,2891,  C.Scurrmer and 1 Kxumsen,  Process
of extracting anttmony from ores.

In the extraction of antimony from ore, the process which con-

sists in subjecting the crushed ore to the action of a solution of
sulphide of sodimm and then precipitating the antimony in metallie
form by electrolysis, adding hydroxide of sodinm to the golution,

46085 4—~Reptember 29, 1891, 'W. von SremuNs.  dppuratus for elec-
irolylically separating melals from ores.

In an electrolytical cell, the combination of a revolving cathode,
a trough shaped anode situated bhelow the said cathode, in the
trough of which the cathode revolves, a sereen permitting the pas-
sage of the electrolyte and of electricity and capable of preventing
the passage of vibrations of the electrolyte situated between the
said cathode and anode, and means for supplying the electrolyte
ahove the screen and for withdrawing the oxidized liquid from the
bottom of the trough of the anode.

#18105—April 19, 1892. . J. Arxss,  Blectrolytic apparatus for
separating gold and other melals from their oves.

Ay

Electrolytic apparatus for separating gold and other metals from
their ores, which consists of an upright anode compartment through
which the ore is passed continuously, having within it an anode
constructed to receive and retard the descent of the ove, while the
ore itself forms a more or less soluble portion of such anode pole,
and an upright cathode comapartment and pole, the said anode and
cathode compartments communicating throngh an opening closed
by a porous diaphragm and having outlets at their lower ends for
the removal of the ore which has been acted upon in the anode
compartment and of the metals and other substances that have
heen deposited or precipitated in the eathode compartment.

484869—COctober 25, 1892, G, J, AnkiNg.  Process of separating gold
and other metals from their ores.

The continuous processy of geparating gold and other metals from
their ores, which consisty in passing such ore through the anode
compartment of an electrolytic apparatus in contact with the anode
and retarding the degeent of the ore in the sald anode compart-
ment while such ore is kept in contact with the anode pole of such
compartment, so as to form a more or less soluble portion of such
anode pole, and then subjecting the ore to the process of amalga-
mation.

496212—April 11, 1808, J.F. WiswrnL, Process of, and upparaius

Jor, treating ores.

An improved process of treating ores which consistsin submerg-
ing mercury in a solntion of common ralt connecting the mercury
with the positive pole of a generator and the salt solution with the
other pole, so that the current will decompose the salt solution
and cause the chlorine to be attracted to the mercury forming
calomel; treating the calomel with aqua regia forming a soluble
mercuric chloride, diluting the latter with water, treating unde-
composed salt golution with an electric current to produce sodinm
hypochlorite and introducing the soluble mercmic chloride and
sodium hypochlorite simultaneously upon the crushed ore.

495687—dApril 18, 1898. [, Prueerr. Process of extracling zine by
electrolysis,

The process of obtaining zine by electrolysis out of a zine con-
taining anode, which consists in adding to the bath a basic zine-
salt solution adapted to act as electrolyte, to which basic zinc-salt
golution a conducting neutral salt has heen added.

495715~ April 18,7898, 8. Ro WarrauL.  Process of liniviating oves.

The process of separating gold andsilver from their ores, which
consists, first, in roasting the ore to oxidize the base metals; and,
secondly, in subjecting the roasted ore to the action of a solution
of potassimin cyanide and sodium hyposulphite, and subgequently
precipitating the dissolved metals; and the process of separating
gold and silver from siliceous ores, which consists in subjecting the
ore admixed with causticsoda and potash to the action of a solution
of potagsinm cyanide and sodinm hyposulphite,

497014—May 9, 1898. T. W, CrecmorN. Process of sepurating
precious metals from ores,

The process of separating gold and silver from orves, congisting
in filtering through the ores a solution of sulphuric acid and salt,
and precipitating the gold and silver in the filtrate solution by
placing metallic iron in the filtrate and passing an electrie current
through the filtrate.

501097 —July 26, 1893. 8. . Iyumns.  lpparains for the elechro-

Iytic extraction of metals.

In apparatus for the eleetrolytic extraction of metals, & vat hav-
ing an anode lining on its floor and sides, in combination with a
guitable cathode or cathodes saspended within the vat and a non-
porous and nonconducting inner wall or curh located between the
siile linings and the cathode ov eathodes and extending from the
upper surface of the floor lining to above the surface of the electro-
Iyte, and serving to support a lining of the substance to be acted
upon in contact with the anode gide linings and to prevent short-
cireuiting between sald anode gide linings and the cathodes.

07130— Octoher 24, 1893. (. HorrrNer,  Jlectrolytic production of
metals.

The process of obtaining copper and silver frec from other metals,
which consists in forming a cuprous chloride solution of these metals
by leaching a cupriferous and argentiferous material with o cupric
chloride solution containing a solvent for cuprous chloride, sepa-
rating from the euprous ehlorvide solution so obtained soch metals
ng arsenie, antimony, cobalt, and the like, extracting the silver by
precipitation, electrolyzing the cuprouy chloride solution, prevent-
ing the solution at the anode from commingling with the solution
atthe cathode, mixing together the two solutions after having heen
acted upon by the eleetric current and preventing an accumulation
of iron therein by oxidizing and removing the Iatter.

1286 1—Junuary 9, 1894, P. C. Crroarr, vt of produciug wetallic

zine.

The method of producing from an impure solution of zine salts
a zine electrolyto free from depositable impurities, which consists
in subjecting the golution to the action of an electrie cnrrent to pre-
cipitate and deposit the depositable impurities, and at the same
time preventing the re-golution of such impurities in the solution
by neutralizing the acid set free in the bath with a neutralizing
agent which is free from any depositable impurities soluble in the
golvent element of the bath,

a12362—January 9, 1894, . C. Caoars,  Process of preparing sol-
tions carrying sults of zine,

The process of forming a solution carrying salts of zine, which
congists i forming a sulphate solution of the soluble elements of
the ore and recovering the same therefrom by evaporation and
crystallization, heating the crystallized product to diive off the
salts of metals more volatile than zine and convert those less vola-
tile than zine into compounds ingoluble in water and finally treat-
ing the masy with water to dissolve the zine element.
518783—Apvil 24, 1894. P. C. Crroars,  Avt of producing melallie

zine.

The process of continuously producing metallic zine by electrol-
ysis, which consists in depositing the zine from an acidulated solu-
tion of a zinc salt, drawing off from the bath the free acid liberated
therein, dissolving in such acid oxidized zine, in the state of fume,
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freed from its more volatile goluble impurities, and returning the

solution thus formed to the bath from time to time, ag required, to

maintain the electrolyte.

526099—8eptember 18, 1894, I, Danvrwagnr,
process of extracting gold or silver jrom ores.

Apparatus for and

The process of extracting gold and silver from oves, which con-
sists in subjecting the same simultaneously to the action of e¢yanide
of potagsium, an alkali sulphide, and to electrolysis; and the com-
bination of a main apparatus consisting of a revolving outer drum
having blades, an insulated inner drom and electric connections,
with an auxiliary apparatus consisting of a series of communicating
tanks, rotating insulated drums and electric connections.
5280:23— Oclober 23, 1804.

gold from ils ore.

L. Prraran and ¥, Cusrier,  Falracting

The combination with a crushing mechanism and an amalgamator,
of a series of vessels containing o solution of cyanide of potassium
and asalt of sodium, each vessel having an amalgamated copper bot-
tom connected to one pole of a generator of electricity and a central
shaft havingazinc pipeand agitator connected to the other pole, o fil-
ter, o series of communicating closed vessels of lead, each containing
a hody of aluminum chips resting on o perforated diaphiragm above
the inlet and rising nearly to the outlet, and means for ereating a
vacuwm heneath the filter to drive the flnid through and into the
geries of lead vessels under pressure.

81169~ December 18, 1894. V. ENGELITARDT.
meelals from sulphide ores, ele.

DProcess af extracting

The procesy of treating the sulphur compounds of metaly, which
compounds have combined therewith other ore compounds not sol-
uble in a solution of an alkaline sulph-hydrate, whicl consists in
extracting the sulphur compounds by treatment with an alkaline
sulph-hydrate, thereby also generating sulphureted hydrogen, sulb-
jecting the solution thus formed to the action of an electrie carrent
in the cathode compartment of an dectrolytic cell, in the anode
compartment of which is an alkaline ¢hloride, thereby obtaining
the metals, reforming the sulph-hydrate, and liberating frec chlo-
rine, treating the ore residues, resnlting from the sulph-hydrate
hath with such eblorineg, and subjecting the solution thuyg obtained
to the action of the sulphureted hydrogen flrst generated in the
sulph-hydrate bath.

387428—April 9, 1895, T. H, Love and D, C. SganeN.  dpparaiug

Jor recovering preciows metals from their ores,

An apparatus for recovering precions metals comprising a revol-
uble drum, a perforated metal tube opening from snid drun and
provided with a fabric jacket, & series of plates secured to the inner
gurface of the drum und having inwardly extending blades or
flanges electric connections to the plates and tube for rendering
the same of opposite polarity, a rotatable conveyor located and
working in said tube and a fixed vent pipe passing axially through
the dram head and opening into the interior of the drum near the
top thereol.

538522—April 30, 1895, I, D. KeNpavL.
Jor recovering silver and gold from solutions.
The process of the recovery of gold and silver from golutions,
which consists of the following steps: (first) the subjecting of the
ore containing the preclious metals to the action of a solvent, thus
obtaining an aqueous solution of the solvent and the minerals con-
tained in the ore; (second) subjecting the said solntion to the
electro-chemical action of a mercurial amalgany; (third) subjecting
the valuable precipitate secured by the preceding process to the
action of dilute acid in the presence of carbon; (fourth) the recovery
of the valuable metal from the result of the preceding process.
(43846—July 30,1895, L. J, FRASER.
treatment of precious metals.

The process of separating gold or other precious metal held in
an electrolytic solution, which consists in passing the solution

Process of wud reagent

Process of and apparatus for
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through a vessel containing alternating porous layers of zine and
carbon, to set up a local voltaic action which tends to decompose
the solution, precipitating the gold in the carbon by filtration.

54367 3—July 30, 1895,
melals from their ores,

M. Crawrorn.  Process of extracting precious

The improved process of removing precious metals from their
ores which consists, fivst, in lixiviating the ore with a cyanide
solution which has heen subjected to the action of ananode separated
from its corresponding cathode by a porous partition which sub-
stantially prevents the cirenlation of the electrolyte; second, in
withdrawing said solution and removing the precious metals there-
from; thind, in again subjecting the solution to the action of an
anode separated from its corresponding cathode ag before and using
it over again in continuous rotation.

54867 4—July 30, 1895.
melals from their ores.

M. Crawrorn,  Process of extracting precious

The improved process of extracting precious metals from their
ores, which consists in forming a solution of & cyanide and a cya-
nate of the corresponding base, the total amount of cyanate heing
not less than 25 per cent of the total amount of cyanide present;
lixiviating the ore therewith and extracting the dissolved preciouns
metals from said solotion.

G48676—Tuly 80, 1895. M. CRAWFORD,
precious melals from their ores.

Apparatus for evtracting

An apparatus for extracting precions metals from their ores,
which consists in the combination of a tank wherein the solvent
Tquid is stored; a revoluble lixiviating receptacle; a pipe running
from said storage tank to the lixiviating receptacle; an amalgamat-
ing table; means for cansing the lixiviating receptacle to discharge
ity contents continuonsly upon the amalgamating table; a separat-
ing tank; means for conducting ove which hag passed over the
amalgamating table into the separating tank; means for separating
the solid contents of thig separating tank from its liquid contents;
o third tank; connections whereby the solvent liquid thus separated
is passed to said third tank; means for reclaiming the precious
metaly fron the golution in said third tank; and connectionsg where-
hy the solvent liquid is run from the third tank to the storage tank;
and a separator for removing the tailings of the ores of precious
metals from their accompanying solvent solution, which consists
in the combination of & tank into which the orey and solution are
discharged; a conveyer ranning from the hottom of said tank to a
point exterior thereto by which the solids are separated from the
Hyuids; a car filter with a permeable bottom situated below the
discharge end of the conveyor; and a second tank below said car
filter,

Ap610—August 18, 1895, To. W, Crank,
Sor extracting ovesby eleetrolysis,

Process of and apparatus

Tn an electric chlorinator for gold ores, the combination of the
hallow eylinder construeted in longitudinal sections united by
handy, and having the series of separate boxes or chambers com-
municating with its interior; the eleetrical connections consisting
of the anode in the ¢ylinder chamber, and the cathodes in the
boxes or amalgamating chambers, the agitator shalt provided with
the spirally arranged series of stirrer avms and adapted to revolve
in the ¢ylinder chamber, and the stufling boxes at the ends of the
eylinder,
540878—Neplember 24, 1895, I, A, ABHOROFT.
ginc-bearing ores.

Process of treating

In the treatinent of zine bearing ores and zine bearing products,
the method of simultaneously depositing zing from a catholyte free
from iron, and raising a ferrous salt solntion to the ferric state,
which congists in passing the zine bearing solution free from iron,
around the metallic eathodes of an electrolytic apparatus, and
simultaneously passing the ferrous salt solution around the insolu-
hle anodes of the said electrolytic apparatus,
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549907 — November 19, 1895.
tracting yold.

A, L. Evronarap, Apparvatus for ex-

In an apparatus for extracting gold and other metals, the com-
bination of & mercury receiving box, a horizontally movable vessel
thercin, having its lower end open and unobstructed whereby
mercury placed within the box may, in seeking its level, enter
said vessel, a horizontally placed anode strip suspended within
the latter, means for adjusting the strip vertically, a cathode con-
nection and conductor wires adapted to. connect the anode and
cathode with a suitable dynamo or hattery.

551648—December 17, 1895, L. PEraran and F, Crewicr.  Electro-

Iytic process of obiaining precious melals.

In an apparatus for the extraction of precions metals by direct
electrolytic action, the combination with an electrolytic vat having
cathodesarranged at its bottom, of anode cylinders arranged above
the said caibodes, anode plates alternating with said cylinders, a
generator of electricity having it poles connected to sald anode
cylinders and plates and to the cathodes, means for rotating the
anode cylinders which are provided with agitators, a force pump
having injection pipes to discharge heneath the anode plates and
cylinders, said pipes being provided at or near their mouths with
interior, concentrie rods having spiral ribs, or feathers, and suction
pipes having their open ends arranged above the anode plates.

552960—Junuary 14, 1896, C. HorerNer.  Process of producing

cuprous oxides, i

The process which consisty in leaching cupriferons materials
with a cupric chloride solution containing ealeium chloride,
whereby a solution containing cuprous chloride is obtained, con-
verting the cuprous chloride in a portion of the golution into
cuprie chioride by means of a suitable acid ag sulphurous acid in
the presence of oxygen, freeing the other portion of the solution
from metals other than copper, and converting the ecaprous
chloride therein into cuprouns oxide by means of a suitable reagent,
as caugtic lime.

665816—Junuary 28, 1896, L. Prraran and F. Crenicr,  Process
of and apparatus for evtracting gold from its ores,

A single continuous process for the extraction of precious metals
from: their ores, and the amalgamation of the same, which congists
in treating said ores with a comparatively weak solution of a solu-
ble eyanide, such as cyanide of potassium, adding thereto a perox-
ide snch as hydrogen binoxide, increasing the electric conductivity
of said solution by adding chlovide of sodium, increasing the
golvent power of gaid solution by passing a relatively weal current
of electricity through the same, retaining the sodium chloride in
the solution practically withont decomposition and continuously
revolving the anode in the solution overa fixed cathode of mercury.

56092—March 10, 1896.

O. Friricn.  Process of extracting noble
metals from oves,

The process of extracting precions metals from a lye containing
also inferior metals, said lye containing substantially five graing of
each of the said metals to the pint, which consists in subjecting
the said lye tothe action of an electric current of substantially
twelve amperes for each two square yards of cathode surface,
whereby the gold is separated by electrolyss.

863143—June 30, 1896. J. Dovaras. Process of ewtracting copper
Srom ores.
The method of extracting copper from solid cuprous chloride,
which consists in moistening said solid cuprous chloride with water,
inserting both electrodes of an electric circuit in the said solid

cuprous chloride, and then passing an electric current there-
through.

503144—June 30, 1896. J. DovGras. Process of extracting copper
Jrom ores.
The proeess of extracting copper from the solid cuprous chloride,
which consists in suspending the said solid cuprous chloride in an

acidulated electrolyte, inserting the cathode of an electric eirenit
into the golid cuprous chloride, and the anode into the electrolyte,
and passing an electric current therethrongh,

S66804—NSeptember 1, 1896, . DANCKWARDT.
tracting gold and silver from ore.

Apparatus for ex-

The combination of a revolving harrel having an amalgamated
copper lining with nonconducting bottoms, a series of inclined per-
forated metal strips secured to such bottoms, insulating rings that
sustain the Dodies of such strips, and with electric connections that
communicate with the barrel and the strips.

566986—September 1, 1896, R. Kuck,
precious metals from their ores.

Cyanide process of extraciing

The process of extracting precious metals from their ores, which
consists in dissolving said metals in o cyanide solution and extract-
ing them therefrom by electrolytic precipitation effected by alter-
nating plates of lead and aluminum, the former being anodes and
the latter cathodes.

G67508—NSeptember 8, 1896, L. PruaTany and F. Cuericr.  Process
af extracting gold and silver from their vres.

‘The process, which consists in submitting the oves of gold and
gilver to the actiow of o comparatively weak eyanide solution con-
taining chloride of sodium, intensifying the solvent power of the
solution by the pagsage of a continnous electrie current having an
electro-motive force below that required for the decomposition of
sodimm chloride, and continuously revolving the anode from which
the current is supplied to the solution over a meraury cathode.

a68009—September 22, 1896. L. Punarax and T, Cuericr,  Jlectro~ .

lytie apparatus for cxtracting gold and silver from their oves,

The combination with a vat having a flat botton, of a cathode
of mercury spread thereon, an anode having the form of an endless
belt, rolls arranged near the ends of the vat to support and give
continuous movement to said anode in parallelism with the surface
of the eathode, and means for imparting continuous movement to
said anode, in one direction, it being provided with stirring devices
moving with it,

568724—October 0, 1896, E. AnprEoLl. duparcius for eectro-depo-

sition of gold or silver. ‘

In an apparatus for the electro-deposition of gold and silver from
a solation, a tank provided with one or more anodes and a series
of amalgamated cathodes, each cathode consisting of perforated,
gkeleton, or network plates and o layer of mercury in the hottom
of the tank into which each of the cathodes dips, said layer of mer-
cury being connected with the negative pole of electricity, thereby
constituting a common vehicle for the current from all the cathodes
while at the same time maintaining the said cathodes constantly
amalgamated.

568741—0ctober 6, 1896. T, R. Cassen,  Process of extracting gold

Jrom substances containing it.

The process of extracting gold from ores, which consists in decom-
posing a bromide of an alkaline hase by clectrolysis, dissolving the
gold by the anode solution, adding the cathode golution, running
the product through a mixture of iron and earbon to precipitate
the gold, and redecomposing the liberated bromine solution by
electrolysis.

568848—Oclober 6, 1896. V. ExaeLmarpr and A, NETTEL,  Process
of treating metallic sulphides.

The process of treating a metallic sulphur compound, which
consists in first converting the said compound into a soluble double
sulphide by treating it with any suitable reagent, such as the
sulph-hydrate of caleium in aqueous solution; then decomposing
the resulling solution by electrolysis to produce the metal and
sulphureted-hydrogen gas, then treating the spent solution with
carbonic acid gas to precipitate a carbonate of the bage and liber-
ate sulphureted-hydrogen gas, then recovering the oxide of the
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reagent and the carbonic-acid gas from the precipitate by caleina-
tion, then combining the sulphureted-hydrogen gas given off dur-
ing the process with the said oxide to form more reagent, and using
the recovered carbonic-acid gas to treat more spent solution.
HT1468—Nopember 17, 1896, T, P. BARBOUR,  Process of treating ores,

The process of treating ores, which consists in first treating the
raw material with copper oxide and sulphuric acid, then chlorinat-
ing the pulp thus treated, introducing the chlorinated mass into a
suitable agitator having zine therein, and establishing an electrie
current through the mass in the presence of zine; and a ¢hlorinat-
ing tank for treating oves consisting of a revoluble cask having a
single manhole and a cireular series of bungholes, copper pole
disks gecured within the cask at opposite ends thersof and arranged
in an eleetrie cirenit, insulator hracing posts arranged Letween said
digks and the outer heads of the tank, flanged guide rings enciveling
said ensk at an intermediate point, spurrings encireling the cask
near ity opposite ends, and a horizontal drive shaft carrying guide
rolls engaging said flanged guide rings and drive pinions engaging
said spur rings. ‘

5¥3288—December 15, 1896. M, Nurro.  Process of precipitating
precions metals from thelr alkali eyanide solutions.

The process of precipitating silver and gold from their alkali
cyanide solutions, which consists in acidulating the alkali cyanide
solution containing said metals with hydrochloric acid so as to pre-
cipitate silver chloride, separating said silver ehloride by tiltration,
subjeeting the acid filtrate to the action of the clectrie curvent so
as to deposit the gold on the cathode, and regencrating the eyanide
solution by the addition of caustic alkali.
ar81y1—March 2, 1897, C. P, Turxar.  Flectrolytical apparvatus.

-An electralytic apparatng, provided with an anode consisting of
a noncondueting receptacle coated with an anticorrosive substance
and provided with an outer coating of a conducting material and
means for connecting said outer coating with the positive pole of a
souree of electrical supply. '

SY9878~—March 80, 1897, J. I, Haverarr,  Process of treaiing aurif-

ergus and argentiferons ores.

The process of treating ores consisting in introdueing the ore into
a pan, adding thereto mercury and soluble salts capable of yiekling
chlorine by electrolysis, raising the ore contents of the pan to
about the boiling point of water and passing a current of electricity
through the heated mags while stirring the same to secure a simul-
faneous electrolytic chlorination and electro-amalgamation, and
maintaining the anode out of vertical alignment with the mercury
eathode.

SEIL60~—April 20, 1897, TL Hirscrna,  Process of treating ores con-
tuining stler and gold.
The process of treating ores, which congists in subjecting them
in the presence of moisture to the action of ammonia and a nitrate,

and then precipitating the metal or metals from the resulting
solution.

A820Vy—3Aay 4, 1897.
melals.

K. Moz, dpparatus for extracting predious

In an apparatus for extracting precious metals, the combination
of a rotative dram provided with a manhole and having a valved
connection for theadmission of compressed air, a core of insulating
material mounted to turn in the said drwm, metal plates forming
the positive and negative electrodes of an electrie circuit and ar-
ranged respectively on the drum and core, and an electrical connec-
tion for said plates on the core, the said connection being arranged
to lock the dram and core together.

584242—Jdune 8, 1897. D, .
lead from lead ore.

SALOM.  Process of making commercial
The process of converting lead ore into commercial lead, without
the application of heat, by subjecting the ore to the action of
nascent hydrogen, electrolytically developed, producing thereby a
30223—04—41

641

spongy mass, and afterward, while the mnass i3 in a nonoxidized
condition, applying a consolidating pressure,

585355—dune 29, 1897, C. A, Buramawor and G, Rigo.
of oblaining metallic zine and copper from oves.

Process

The improved process of recovering metallic zine and metallic
copper from cuprons zine ore, which consists in treating the
voasted and ground ores with an ammoniaeal solution, then in free-
ing the resultant liquid from fron dissolved by said solution, then in
depositing the metallic copper on suitable metallic plates acting as
a couple, and in finally effecting the electrolytic deposition of the
metallic zine.

885402—June 29, 1897. J. F. Waunn, Method of an apparatus for
separating precious metals from their solvent solutions.

The improved method of separating precious metals from a sgol-
ventsolution containing the same, consisting in pagsing the solution
alternately through a hody of carbon and zine, and subjecting the
same in its passage to an air curvent; and a metallurgical filter for
this purpose containing the same, consisting of a series of alternate
compartments, or receptacles, containing, respectively, carbon and
zine, through which the solvent solution is passed with an upward
and downward flow, and electrie cirenit completing connection
between the zine and carbon.

G88076~Angust 10, 1897.  B.Monr.  Process of treating sulphide ore.
The process for treating sulphide ore by acting on the pulverized

ore with acid sodimu or potassium sulphate, so as to obtain a

solution of sulphate of zine, depositing the zine by electrolysis and

thus recovering the acid alkali sulphate, and treating the insoluble

residue obtained by the lixiviation for recovery of the other metals,

5887 40— Angust 24, 1897,
wnd silver oves.

B. Broxsr.,  Appuratus for trealing gold

In apparatus for the treatiment of gold and silver ores the combina-~
tion of a vat provided with amalgamating plates and adapted to
contain cyanide of potagsium, in solution, and the ore to he treated,
a vab containing the electrodes of an eleetrolytic apparatus and
meany for causing the cirenlation of the cyanide of potagsium solu-
tion through the amalgamating vat, and for distributing it in the
olectrolytic vat.

59080 1—September 28, 1897,
relellious ores.

W. L. Brown, Process of ireating
The process of treating ores finely divided and mixed with water,
which econgists in adding o snitable compound to said ores and watex,
which compound contains an element which hag a chemical aftin-
ity for the hase constituents of the ore, then passing an electrie
carrent through said material to unite the gaid element chemically
with the base constituents and to liberate the precions metals, then
cireulating the material over an amalgamated surface which is not
in the electrical cireuit, and finally returning the material again
through the field of electrolytic action.
92056—COelober 19, 1897, 1o, C, Kerenun,
The process of treating mixed sulphide ores containing lead and
zine, which consists in firgh roasting the ores, then subjecting the
roasted ores to the action of a solution of caustic alkali in the pres-
enee of heat to remove from the ores the lead and the zine, then
subjecting the canstic solution containirg the lead and zince to elec-
trolytic action in one or more cells to remove the lead, the anodes
of which cells are immersed in a volume of pure caustic solution,
which is separated by a porous medium from the electrolyte con-
taining the lead and zine, and then subjecting the canstic solution
or electrolyte containing the zine only to clectrolytic action in one
or more cells to remove the zinc.
592973— November 2, 1897, I&. Morz.
Tn an electrolytic apparatus the combination with a frame or
sluice of a series of convex cathode plates located in the bottom of
gaid frame or sluice, & geries of anode plates having curved under
faces and disposed above said cathode plates, blocks socured to the

Process of treating ores.

Llectrolytic apparatuts.
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anode plates and supported in the frame or sluice, each Mock
having a recess in its upper edge, a series of conductors connected
with said anode plates and terminating in said recesses in the
blocks, a conducting rod disposed in said recesses on the first-
rrentioned conductors and having a notch therein, a crossbar pass-
ing through said noteh, a conductor with which said crosshar is
electrically connected, locking devices {or seeuring the crosshar to
the frame or sluice, and a conductor connected with the cathode
plates.

8946 11—November 80, 1897. 8. H., Exumns,  Process of and appa-
ratus for removing zine from zinciferous ores.
The process of treating zinciferous ores, which consists in pulver-
izing and roasting the ore, leaching it in a series of vessels through

which the solution flows continuously, and subjecting the contents -

of each vessel intermittently to electrolytic action, whereby the
golution is rendered alternately acid and neatral or more acid and
less acid in contact with each hody of ore; and an apparatus for
treating zinciferous ores, comprising a serieg of leaching vats, each
provided with an inlet pipe extending to the bottom and with an
exit pipe or trough leading from the top of the vat, and each pro-
vided at bottom with an insoluble anode, a series of movable
cathodes suspended above sald vats, means for raising and lower-
ing the cathodes of adjoining vats alternately, and an electric cir-
cnit to the respective poles with which said anodes and cathodes are
connected.

H07820—Junuary 25, 1898, N. 8, K. Art of obteindng gold and
silver from auriferons and argentiferous materials,

The process of obtaining a precious metal from its oves, which
consiste first in dissolving the gold or silver in a eyanide golution
containing cyanide of mercury and free cyanide of an alkaline
metal, steh ag eyanide of potassium, and then passing a current of
electricity through said solution to & metallic cathode, whereby an
eagily removable layer of the precious metal and mercury i simul-
taneously deposited upon said cathode,

898198—Iebruary 1, 1898, E. AnpreouL  dpparatus for electro-
deposition of gold and silver,
In apparatus for the electro-deposition of gold, silver, or other
metals, anodes of peroxidized lead acting in the presence of and
in combination with a cyanide or eyanide-compound solution.

600351—March 8 1898, T. A, Asmcrorr.  Treaiment of metallifer-
ous orves and products,

Theimproved process of preparing a solution suitable for leaching
zine bearing ores of zine bearing products, consigting in electro-
lyzing a zine bearing solution successively in contact with a suit-
able cathode and an anode resulting from the preliminary furnace
treatment of products or ores containing copper and iron, and then
depositing the copper from the resulting ferrous solution, and simul-
taneously raising the iron content of such solution to the ferric
state by electrolyzing the said resulting ferrous solution successively
in contact with suitable cathodes and insoluble anodes.

601068—Murch 22,1898. ¥, W, Wrrriner, Method of and appara-
tus for extracting yold from iis ores,

The method of extracting gold from a weak cyanide solution,
which consists in circulating the solution over anodes of iron and
cathodes of lead, said cathodes being formed of thin plates arranged
at ghort distances apart and having from 9 to 10 square. meters
of surface for each ton of solution in contact with them; and sub-
jecting the said solution while in motion to an electric current of
from 3.5 to 4 volts, and of from 0.5 to 1.5 amperes per square meter of
cathode surface; and in apparatus for obtaining gold from a weak
cyanide solution by electrolysis, the combination with a cell pro-
vided with anodes of iron and cathodes of lead formed of thin
plates, said cathode plates having from 9 to 10 square meters
of surface to each ton of solution in the cell; of means for circulat-
ing the solution in the cell, and mepns for gubjecting the solution
to a weak current of electricity.

603904—May 10, 1895. J. R. Hepavs, dppuratus for extracting
precions metals,

An apparatus for extracting precious metals from their ores, com-
prising a tank having an amalgamated copper lining forming a
cathode and a multiplicity of agitators, each rotating on its own
axis and at the same time traveling around the tank, the said agi-
tators forming an anode and an electric circunit.

605885—June 21, 1898. B, and G, Axprrorr.  Electrolytie produc-
tion of amalyams, ele.

An apparatus for the production of amalgam, consisting of a cell
provided with positive and negative compartments separated by
porous diaphragins, the negative compartments having a raised
middle portion in the form of a table or block between the sides of
which and the said partitions are narrow vertical spaces, the top of
the block or table and the vertical spaces being covered and filled
with a continuous body of mereury forming a eathode.

614573—November 22, 1898.  J. C. McNoury.,  Method of and appa-
ratus for treatizzg ores.

The art of extracting precious metals from their ores, consisting
in mixing pulverized ore with an electrolytic fluid, causing the
mixture to flow from one level to another between adjacent elee-
trode plates of opposite polarity, passing an electric eurrent he-
tween said plates and vibrating the electrodes in a direction substun-
tinlly at right angles to the plane of said electrodes for the purpuse
of preventing the polarization thereof; and in apparatus for the
celectralytic treatment of ores the combination of a plurality of vats
arranged in pairs communicating at the top, adjacent electrode
plates of opposite polarity suspended within said vats and connected
with a source of electricity, vibratory supports for said electrodes,
means for vibrating the same at substantially right angles to their
planes, s pressure conduit for pulp leading to the hottow of the tiest
vab to provide an upward current therethrough, and an exit at the
bottom of the suceeeding vat providing a discharge for tho down-
ward current of pulp overflowing from the top of the vat preceding.

61689 1—January 8, 1899. - (. D, Burron.  Electrolytic approradaes fur
treating metals and ores,

In an electrolytic ore treating apparatus, the combination of o
tank for containing an electrolyte, an anode disposed in said tauk,
a cathode disposed in said tank, a sereen or deflector also disposed
in said tank between the anode and cathode and adapted to dis-
tribute the ore or material being treated, said screen having a con-
ductive surface connected to the negative pole of an electric source
whereby it is adapted to colleet a portion of the product reduced
from the ore by the action of the current and the electrolyte.

617911—January 17, 1899. T, A. 8mrrir and M. . Lyxa,  Method
of extracting metallic oves.

The wet process of extracting copper from its ores having pre-
cious metal therein, which consists in digesting the pulverized ore
under action of heat and an oxidizing agent, in presence of wul-
phuric acid, exposing the dissolved sulphates to metallic copper
for precipitation of the silver, treating the filtrate electrolytically
to deposit the copper, evaporating the lean electrolyte to concen-
trate the free acid, and crystallize the metallic sulphates, and finally
caleining such crystallized sulphates to properly regenerate them
ag oxidizing agents for reuse.

623822—April 25, 1899. 1. Prraran. Apparatus for treating oves
or the like,

In apparatus, the combination with a circular vat, of a revalving
anode, situated above and parallel to & mevcury cathode, with m
unobstracted space above the surface of the cathode, the said anode
having arms which extend close to the peripheral wall of the vat
and are suspended from a shaft, and are provided with pinsg or
stirrers projecting upward and downward to within a short dis-
tance of the underlying cathode, and projections or haffles extend-
ing inwardly from the inner surface of the peripheral wall of the
vat,
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026972—June 18, 1899. T, CrANEY.
sitian of metals from solution.

Llectrolytic apparatng for depo-

In an electrolytic appuratus, the combination of an outer tank
provided with suitable feed and discharge connections for the liquid
into the bottom and top, respectively, and an electrolytic couple,
compoged of sheet or analogous electrodes cach folded in g fabrie,
with oppositely projecting marginal portions and rolled together
into a tight bundle and sealed in the tank, whereby the fabrie in-
closing the electrode forms a porous medimmn through which the
clectrode is compelled to flow.

6"”744"—Ju1w 20, 1899.
ing ores.

L. PeraTan.  Process of electrolitically treat-
The improvement in processes of treating ores electrolytically,

consisting in adding to a sludge, consisting of ore and water, a sol-

vent and pieric acid as an oxidizing agent and then passing an

electrie current therethrough.

0831040— August 15, 1899. J. Ii. (AREENAWALT,
precious melals from their orves,

Drocess of ealracting

A process for the treatment of gold and silver ores which con-
sigtg, first, in properly roasting the pulverized ore; second, placing
the ore in & ﬁltormg vat; third, washing the ore to remove soluble
salts; fourth, in passing through the ore an electrolyzed solution
consisting of a solution of chlorides—chiefly sodium and ferric
¢hlorides—with a small percentage of bromides and simall quanti-
ties of chloring, bromine, and hypochlorous acid, with such other
compounds as result from the electrolysis of a chloride amd hromide
golution; fifth, pagsing the solution after it leaves the orve through
a precipitating tank; sixth, passing the solution after it loaves the
precipitating tank through the positive or anode compartment of
an electrolytic cell, keeping the solution separate and distinet from
the solution in the negative or cathode compartinent of tho cell;
and, seventh, returning the solution from the regenerating cell to
the ore in the vat and passing it thence to the precipitating tanl,
again to the regenerating cell, and again to tho ore as often as may
he required to effect the necessary saving of the valnes,

638544—September 19, 1899.  IL. 8. Baparn.
Jor precipitating metals.

A. precipitating tank comprising the tank body, havmg a4 mer-
cury coated surface in its hottom, a reveluble shaft suspended in
the tank and provided with hollow arms having perforations on
their lower sides to deliver air or vapor in proximity to the said
gurface, means for rotating the revoluble devices, means for intro-
ducing air or vapor to the hollow arms, and an electrie cireuit in
which the ghaft, agitating armg, and mercury coated surface are
located.

Electrolytic apparatus

689766—December 26, 1899. 1. K. Porrer,
ing precious metals from ores.

The combination of a rotatable harrel adapted to form the ca-
thode; a porous lining of nonconducting material arranged ingide
the barrel; a lining of filtering material arranged inside the non-
conducting lining: anode plates arranged ingide the filter lining;
gource of electrical energy, having one pole connected with ﬂ)e
barrel and the other .pole connected with the anode plates.

6407 18—Javawary 9, 1900.  C. P. Tarro and (i, Detivs,
extraeting precious metals,

Appuratus for exctracl-

Process of

In the process of separating precious metals from ores, the steps
comprising electrolytically depositing a portion of the precious
metals in the bath upon a dram cathode revolving partially
immersed in the bath, at the same time seraping the said deposit
from the drum, also simultaneously depositing other portions of
gimilar precious metals in the same bath upon a cathode of sodium
amalgam,

64167 1—Jonuary 16, 1900. W. WITTER.

tion of eyanogen halide.

‘The process for producing a solution of cyanogen halide by elec-
trolyzing in a bath without a diaphragm and with inert electrodes

Process of producing solu-
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a solution containing an alkali cyanide, an alkali halide, and the
galt of & metal which forms an insoluble hydroxide.
640151—May & 1900. W, WriGur,
Jrom vefractory oves,

spparatus for ectracting metals

An apparatus for extracting metals from refractory oves, com-
prising a tank for receiving a sludge of such ores; a stationary,
horizontal, perforated partition in gaid tank, forming beneath it a
chamber; a cathode on the hottom of the tank within said chamn-
ber; a filtering medium carried on the partition; a number of pins
arranged in a series of concentrie circles projecting upward from
sald partition; a main driving shalt; a series of radial arms sup-
ported by said shaft, and a plurality of anodes carried by said
arms and working hetween the series of concentric pins.
650046—May 29, 1900, F, I1.

reduction of ores.

Loxa.  dpparatus for  elecirolytic

An electrolytic apparatus, the combination with a reducer ves-
sel; its bottom eathode and & dinphragm above said cathode, of a
set of dependent anodes, each consisting of a carbon head; a cop-
per stem extended therefrom through the veissel; an incasing iron
tube carried by the vessel head to sustain the anode pole; a vul-

anite sheath for said tube, und suitablu elastic gaskets to expan-
sively close the joints,

668638—July 10 1800,

An electrolytical apparatus, (ompmmg‘ a tank, rotary agitators
located therein cecentrically, o series of clectrodes whose main
portion iy concentric with the tank, while the portions adjacent. to
tho agitators are carved concentrically with the axes of said agi-
tators, and electrodes of opposite polarity to those first named.
GE4430—duly 24, 1900. W, A, Carorcorr,  Method of (’.l,lra('lnu/ gold

Jrom eyandde solutions conluining the precions meluls,

Means for extracting gold from cyanide solutions in depositing

cells, consisting in a mechanical mixture of zine shavings and lead
shavings.

N. L. TunNur,  Electrolylic apparatus.

G56305—dugust 21, 1900,
eelracting zine fron ares,
The process of electrolytically extracting zine from its ores, which

congists in placing the disintegrated or pulverized ore in its natural
state in an electrolytic vat containing an aqueous alkali-metal solu-
tion capable of dissolving the ore, with production of a zincate and
in direct contact with the eathode, and closing the cireuit through
the vat, thereby precipitating zine and the alkali metal at the
cathode, the alkali metal reacting with the water to regenerate the
solvent solution.

657082— August 28, 1900.
ng ores.

W. Strzona,  Process of elecirolytically

A M. Rouse.  Apparatus for electrolyz-

In an apparatus of the class deseribed having an anode and a
vathode suitably arranged therein, the combination of a tank hav-
ing an outer compartiment, a tube located therein having an open
upper endl and provided at its Jower end with openings forming
communication from sald compartment, n driving shaft projecting
within said tube, an inner cup carried by said shaft, wings carried
by said cup, an outer cup carried by said wings, a discharge duct,
and a valve arranged fo ¢lose gaid duet,

662286~ November 20, 1900, Electrolytic apparatus.

In an electrolytic cell having open ends, the combination with a
removable crosshar and means for supporting it in position, of a
metallic plate covering the bottom and two sides of the bar, and
forming the anode plate of the cell, of n metallic plate arranged
horizontally below and parallel with the hottom of the erogshar,
80 ag to form a pagsage between guch plate and the bottom of the
crossbar, such plate forming a cathode plate of the cell, and an
auxiliary metallic cathode plate arranged vertically and parallel
with the sides of the crossbar and in circuit with the horizontal
sathode plate, such vertically arranged plate extending below the
plane of the bottom of the crossbar, o as to more or less obstrict
the said passage.

E. Morz.
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864537—December 25, 1900. J, Dovaras. Process of extraeting
copper.

The process of reducing copper ore and matte, which consists in
electrolyzing solid cuprous chloride, employing the. gases evolved
in the treatment of copper ore and matte, employing the electro-
lyte resulting from the electrolyzing of the solid cuprous chloride
as a solvent for the cuprous chloride so produced, and recovering
the copper from the solution by electrolysis.

668842— February 26, 1901. A, M. Rouse. Apparatus for electro-
lytically extracting and depostting gold and silver from their ores.

In an apparatus, the combination of a series of pulp receiving
tubs, anodes and cathodes arranged in gaid tubs, an agitation tube
having communication with said tubs at their apper and lower
ends, an agitator arranged in said tube, perforated conduits located
in the upper ends of said tubs, chutes located beneath said conduits
onto which the ore pulp is discharged, and deflectors located be-
side said conduits adapted to direct the flow of pulp onto said
chutes ag it passes through said conduits,

669762—March 12, 1901, P. W. Knauvr.  Electrolytic apparatus.

An element for an electrolytic series, consisting of a metallic
receptacle having its lower portion of less diameter than the upper
portion and having a bottom surface which is inclined upward
radially from the center to the outer periphery, in combination
with an exterior peripheral seat arranged below the upper edge,
and an orifice adjacent to said seat.

669926—Murch 12, 1901, C. HorrrNer. Process of electrolytical

extraction of metals,

A process which consists in placing a soluble metallic anode in
2 golution capable of dissolving the same, placing a suitable cathode
in a second similar solution containing a metal mare electro-positive
than that of the anode, interposing a third similar solution of less
solution pressure between the two firgt mentioned, placing an
suxiliary cathode therein, separating the solutions by suitable
diaphragms, maintaining the solutions in motion and at a temper-
ature above mormal, passing a cuorvent, thereby dissolving the
anode and precipitating the cathode metal at the eathode, and
part of the diffused anode metal at the anxiliavy cathode, precip-
itating the anode metal from the anode and intermediate solutions
and returning the resulting solution when enriched in cathode
metal to the cathode cell,

678526—July 16, 1901, C. P. Svewarr,  dApparatus for the recovery
of gold from eyanide solutions.

An apparatus for recovering precious metals from flowing cya-
nide solutions, comprising in combination a relatively long sub-
stantially horizontal trough, means forsupplying the solution at one
end thereof, & partition near the receiving end of the trough for
distributing the solution, a vetaining partition at the discharge end
of the trough adapted to retain the solution in the trough to the
desired height, a body of quicksilver in the bottom of .the trough
between gaid partitions, a series of transverse anode supports
extending substantially from partition to partition, a series of
anodes adjustably mounted in said supports and extending down
into the path of the flowing solution, and suitable electric con-
nections. ‘

682155—September 8, 1901,  C. P. Tarro and G. Drrivs,  Hlectro-

Iytic apparatus for extracting precious meluls.

In apparatus for extracting precious metals, a tub; a mercurial
eathode in the bottom thereof, a principal anode, means for lower-
ing it into and raising it out of the tub, and a minor anode perma-
nently in the tub.

689018—December 17, 1801, W, Orr.  Method of recovering eyanides.
The method of regenerating cyanide solutions which have
become fouled by the presence of zine and copper contained in the
~solutions, as double eyanide of zinc and copper with the alkaline
_metals which consists, first, in passing through the solution from a

series of zine anodes to a ¢orresponding series of metallic cathodes
a current of electricity; next, in introducing into sueh solution
alkaline hydrate, being hydrate of the monovalent alkali metals
and hydrate of the divalent alkali metals in the proportion of
about two to one; next introducing into the splution g soluble
alkali-metal sulphide, and finally removing the resulting zinc-
gulphide precipitate.

68967 4— December 24, 1901, A, I IrwiN. Machine for ectraclting
metal from ore.

In a machine for the automatic and continuouns extraction and
deposition of metal from ores at one and the same time, a treat-
ment tank, an endless anode traveling in said tank, the upper and
lower stretches of the anode being in position to be immersed in
the solution in the tank, diagonally disposed blocks of insulating
material attached to said anode, cathodes in the tank, one under
each stretch of the anode, and connections with a source of
electricity.

689969— December 81, 1901, B, L. Gramanm.  Process of disintegrad-
ing and comminuting minerals or ores.

The process of treating ores, consisting of the Iollowing steps
Tirst, immersing the ores in a solution of sulphuric and hydrofluorie
acids incapable of dissolving the ove; second, pussing an electrie
current of suflicient strength to disintegrate the ore through the
solution; and third, extracting the metal from the ore.

699964—May 13, 1902. T, . Lona, Flectrolytic converter.

In electrolytic converters, the combination with the e¢losed
reducer vessel having the anode and cathode terminals and the
interposed dlaphragm dividing the vessel into upper anode and
lower cathode chambers, of a combined separator and vent pipe
connected to the cathode chamber beneath the diaphragm extend-
ing nupwardly above the level of said diaphragm and having a free
outlet for the gases.

200941—Muy 27, 1902, N. 8. Kurri.  Process of treating copper or
other orves for obtaining their condents of metals.

The t)roceas of electrolyzing a solution of a metal; to deposit the
metal therefrom, which consists in passing it as an eleetrolyte
through a succession of two or more electrolytic cells, arranged so
that the cells are connected in electrical series with a souree of
electricity; the anodes insoluble, the electrodes of each eell in
electrical multiple, and having gradually increasing surfaces,
whereby there is a gradual reduction of the current density as the
metal of the electrolyte ig deposited.

704639—July 15, 1902,
melals from their ores,
The process of extracting metals, which consists in leaching o

suitable mnaterial containing copper, lead, and silver, with a warm
cupric-chloride solution containing a solvent of euprous chloride, in
quantity less than is required for saturation, thereby dissolving
lead and silver chlorides, precipitating them, reconverting the solu-
tion into cupric chloride, using the same for leaching fresh guanti-
ties of ore, leaching the residues with a similar hot solution more
concentrated in cupric ehloride, thereby dissolving copper and re-
covering those metals therefrom, reconverting the resulting solution
into cupric chloride, and returning the latter into the cycle of oper-
ations,

3. Howerser.  Leacking and exiraction of

V06486—August 5, 1902, F. T. Mumrorp. dpparatus for the elec-
trolytical treatment of ores or slimes.

An apparatos for the extraction of metals from thelr ores and
slimes, comprising a rotatable cylindrical metallic dram, & copper
lining therein, a body of mercury in the drum to maintain the lin-
ing amalgamated, a valve-controlled inlet and outlet, and & relief
valve at one end, & plurality of conductive rods insulated from and
passing longitudinally through the drum, a metallie ring conneet-
ing the bars, trailing electrical contact for the drum and one jor
said ring. :




1098 17—September 23, 1902, C. . DOLBEAR.
ing ores.
The method of reducing metals from their ores, which consists
in dissolving the crushed ore in a compound containing a nitric
acid radieal, adding to the mixture sulphuric acid, and subjecting

the resultant compound to the action of an electric current.

Y25864—April 21, 1908. W, B. McPugrson,
treatment of gold or other ores,

Lilectrolytically treat-

Apparatus for the

A precipitating apparatus for depositing gold and silver from a
cyanide of potassium golution and from other chemical solutions,
. comprising a precipitating box having downward, inclined bottom
with openings therein, valves located in said openings, said box
provided with a series of electric conducting plates vertically
arranged therein and connected with a source of electric supply,
& gauge receptacle, 4 pipe communicating with said receptacle and
with the precipitating box through which the said solution pagses
back and forth, a float within said receptacle and adapted to recip-
rocafe therein, a yoke secured to said float, a horizontally recipro-
cating valve rod, devices for connecting said yoke with said valve
rod, meang for operating said valves in connection with valve rod,
and means for conveying said solution from said precipitating box
and returning the same thereto,

VR754— dugust 25, 1903,

An clectrolytic apparatus, comprising dissolving vessel having
a revoluble anode, a depositing vessel having a cathode, means
for conveying an unbroken stream of liquid from the dissolving
vessel, and an electric cireuit ineluding said anode and eathode,
whereby the eleetric current is cansed to traverse the stream of
liquid flowing from the dissolving vessel into the depositing vessel.

741281—COctober 18, 1903. W, TL. Davis,
solutions.

L. P. Burrows, Ilecirolytic apparatus,

Drocess of treating cyuanide

The process for treating cyanide golutions during or subsequently
to their contact with the ore, consisting in introducing into the
solution an alkaline hiydrate and then subjecting the mixture to
the action of an alternating eleetrie current, thereby raising the
osmotice pressure to dissociate the double salts in the solution, caus-
ing precipitation of the hydrates of the base metals and to combine
the freed cyanogen with the alkaline hydrates to canse simulta-
neous regeneration of the eyanide in the solution and clarifying of
the latter,

CYANIDE PROCESSES,
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741439—October 13, 1903.  C. F. Baxer and A, W. Burwers., DPro-
cess of treating oves.

The process of recovering copper and nickel from a solution of
sulphates of copper, nickel, and iron, which consists of electro-
depositing the copper; neutralizing the solntion, and electro-deposit-
ing the nickel with a enrrent density insuflicient to deposit the iron.

743668—November 10, 1903,  R. Svcmy and H, 8reckrreg.
ing chromiwm from chrome-ivon ore.

aetract-

The process of making soluble chrome-iron ore and obtaining
chromiwn compounds, which consists in heating the ore together
with sulphuric acid in excess and an oxidizing agent-and sepavat-
ing by filtration the precipitated insoluble ferrisulphate from the
chromosulpho acid,

749848—January 19, 1904, Y. R. CassEL. DProcess of extraciing
precious melals by electrolysis,

The process of extracting precious metals by clectrolysis, which
congiats In cirealating the pulp between vertical electrodes, amalga-
mating a verticnl cathode, successively deflecting the rebounding
mercury back upon said cathode, remaving the amalgam, neutral-
izing the alkali in the mercury, and retmning the merenry to the
cathode,

746844—Junary 19, 1904, T1. R, CASSEL.
precious metals by electrolysis.

Apparatus for exirueling

An apparatus for extracting precious metals by electrolysis, com-
prising a tank, inclosed vertical electrodes, mercury deflectors, and
pulp guards ab the sides of the cathode, an elevated pulp box, com-
municating perforated launders, means for lifting the pulp into
sald hox, un elevated mercury pot, communicating slidable per-
forated troughs, and means for lifting the mercury into said pot.

766302—March 22, 1904, E. A, Lr Surun.
Jrom eomminauted mineral miviures.

Fatraction of copper

The method of obtaining metallic copper from mixtures contain-
ing it, which consists, first in treating said mixtures with an am-
moniacal solution containing a cupric compound or compounds, so
as to dissolve the desired copper, then in removing a portion of
the total copper contents of the solution, and lastly in using the
partially exhausted solution over again to dissolve fresh copper as
before.
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QUICKSILVER.

By Joswrr Strurnrrs, Ph. D,

The production of quicksilver in the United States
during 1902 was confined to the states of California and
Texns, In 1889 production was reported only from
California and Oregon. Table 1 shows the comparable
items for the census years of 1902 and 1839,

TasLe L.——Compavative siommeary: 1902 and 1889,

1002 1889
Number of MINEs covvnnviri it e 41 17
Number of operators . 37 1
Salaried officials, elerks, cte.:
Number etearestecaainanernriraneaaatons 117 20
Salaried.ooiiieiiieinians ettt aeaaaraae #1054, 154 #84, 966
Wage-curners:
AVOIMEE NUMDUL o oo in it irene e 1, 324 961
Wages oooiiinnn S8R, 340 |- $61, 323
Contract work ...... $23, 161 !
MISCEIANCOUS CXPOIEOE <1 v ivare s enresensannss . §04, 767 46, 490
Cost of supplics and materinls oo oo iiiriiiiienrinenas a0, 267 $219, 622
Iroduet;*
Totad vANC. . .eveenriiiiiinea s eteereneneranans $1,600, 000 [ §1, 190, 500
Quicksilver—
Quantity, flasks . 34, 2 26, 464
Value..... .| §1,467, 848 | 841, 190, HOO
Cinnabar—
Quantity, short tons.. 11,727 2,750
Value $83, 242 )

1 Not reported,

2The United States Geologleal Survey reports $1,467,848, which doeg not in-
clude 11,727 short tons of cinnabar, voalued ab $82,242, mined but not rednced,

3 Exclusive of 20 flagks, valued at Tess than $1,000, produeed in Oregon,

The quantity of quicksilver produced in 1902 showed
an increase of 29.6 per cent over that reported at the
Eleventh Census. There were 11,727 tons of cinnabar
reported, valued at $582,242, which was not reduced.
The amount of mechanical power decreased 17 per cent.
The growth in the number of wage-earners and in the
wages paid them appears to have been normal. The
increase in the amounts expended for supplies and
materials, and for miscellaneous expenses also, is a
normal growth.

Idle mines reported for 1902 numbered 56—50 in
Calitornia, 8 in Orvegon, and 3 in Texas. There were
10 operative mines for which no production was re-
ported, the employees being engaged in development
work., Seven of these mines were located in Califor-
nia and 3 in Oregon. The statistics for these nonpro-
ductive mines are summarized in the following state-
ment. Among the owners of the idle mines and those
for which development work was reported, were 7 in-
corporated companies, with a total par value of stock
issued amounting to $10,683,000.

Development works 1902,

NWDEr of MINeS. oo vu e iii i ar i rriieicetiarreesn e e 10
Number of operators 9
Salaried officinly, clor

Nunther et eaieennaeacesac-ensseratacaittintaetsast et ean s 8

LT T O R 89, 526
Wage-carners:

AVEIEE TIDET s sev v eeeeiit i ierae s reecie s a s iaaaiur e s aaaanaenns i)

B E T T T T Y $27, 408
COMETREL WOIK ¢ r et in i it astieiaaeanmmeeennsrrasasnrioaasanns $1560
Miscellaneots eXpenses.ov..... Crrreenram e HOBH
Cost of supplies and materfals oo $7,169

Dupital stock of incorporated companies.—Table 2,
which fellows, shows that 21 operators, or 56.8 per
cent of the total number, were incorporated companies,
and gives their eapitalization.

TasLi 2.—Capitalization of tcorporated comprervies: 1902,

Number of ineorporated COmMPANICE. cov i iiiarairaenentanuns 191
Capilnl stock and bhondsdasned ...oooooonnn e $349,017, 700
Capdtnl stock:
Total authorized—

Number 0f SBATER L ooviire et iriiara e 2,022 6230
PRPVAIIC. Loirreirriactarsianaa vt s ransanacainmmnnnnns $44,100, 000
Total Issued—
NUmber Of SIIES .ottt ieiranesermarnaases 2,136, 113
Parvalue.......oooliaes $38, 872, 700
Dividends paid 5%171, 994
Common—
Authorized—
Number of shares . 2,179, 620
Parvalue....... $39, 800, 000
Tesued—
Number of share cee- 2,008,148
Parvalue....,.. ... $84,672,700
Dividends pald. #1060, 494
Preferred-— :
Authorized—
Number 0f SDATES cvniiirrrineriiiansn caeeen 43, 000
PAEVANIC. oo e eeeeavreerterrancrantesannsean 44, 300, 000
Tssugd—
Numbor 0f SIATCR .ot iiiiecaiiasemrarean 48, 000
Parvalue......... $4, 300, 000
Dividends paid §21, 600
Bonds;
Authorized—
NUINDEY « e eeevevmnernarrensassansasssrensassonssssesssens 1,450
PRE VAIUC. ¢ vvvvvnsvnnsnsnnnsesssoresssornesssesrsmansnsann #1485, 000
Isaued— N
NUMDOL 1 e s eeeeeasannnnnennnsereareanonsasirssssnesan 1,450
pPar value. .. - #1465, 000
Interest paid . - $6,000
ASSEsSMEntE JevIet. e et e s $178, 500

1Tnelades 18 in California and 8 in Texas.

The par value of capital stock, common and pre-
ferred, and of bonds issued, amounted fo $39,017,700.
This seems excessive for an industry producing a
product valued at only $1,550,000. The dividends paid
on the stock were small, amounting to $150,404 on the
common and $21,500 on the preferred, The interest
paid on bonds was $6,000. The dividends paid on the
common stock amounted to four-tenths of 1 per cent of
the par value of all common stock issued. The divi-
dend on the preferred stock was five-tenths of 1 per
cent on the total amount issued.
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Limployees and wages.—The average number of wage-
earners employed each month, as given in Table §, was
remarkably uniform, varying only from 1,308 in July
and August to 1,358 in November, a difference of 55.
In this respect the industry presents a uniform opera-
tion, due to the fact that the demand for cinnabar and
mercury is steady, and that the mines reported were
located in California and Texas, where the climate per-
mits of uninterrupted working. Child laborisrelatively
unimportant, amounting to about one-half of 1 per cent
of the whole number of wage-carners.

The daily rates of pay at which the workmen engaged
in the various occupations were employed are also
given in Table 8.  Miners constituted 46.2 per cent of
the total number of wage-earners, and of allminers 75.4
per cent were employed at rates not less than $1.75 per
diem. Of the 88 engineers reported, all received $2
or more per diem, and the same is true of 35 out of the
total of 42 firemen. Miners’ helpers formed an impor-
tant class, constituting 17 per cent of the total number
of wage-earners. These workmen had various duties
and their rates of pay ranged from 75 cents to $2.99 per
diem, The timbermen and track layers received good
wages, 11 receiving from $2 to $2.24, and 7 from $3 to
$3.24 per day. The class “all other wage-earners”
is chiefly composed of ordinary laborers. Of these
workmen 48.7 per cent received less than $2 per diem,
while 56.3 per cent received $2 or more.

Mechanieal power.—Primary power aggregating 1,808
horsepower was reported. This was applied chiefly
through steam engines, of which there were 56 reported,
or an average horsepower of 28.  Over 8 per cent of the
total power was furnished by 17 gas or gasoline engines.
Three water wheels were reported, representing 22
horsepower. Sixty horsepower was supplied by 5 air
compiressors. There were also 3 electric motors with
15 horsepower.

Production in the United States—The quicksilver
produced in the United States during 1902 amounted to
34,291 flasks of 76.5 pounds each, aggregating 1,189.9
metric tons, and valued at $1,467,848, as compared with
26,464 flasks, 918.3 metric tons, valued at $1,190,500
in 1889. This shows an increase in quantity of 7,827
flasks, and in value of $277,348, over the statistics at
the Eleéventh Census.

Mercury is transported in cylindrical wrought iron
flasks, each 5 inches in diameter and about 14 inches
long, closed with a screw plug, and having & capacity
in the United States of 76.5 pounds. At Almaden,
Spain, and Idria, Austria, the capacity is slightly less,
being 76 pounds.

- Of the 34,291 flasks produced in the United States
during 1902, California contributed 28,972 flasks, or
84.5 per cent, and Texas 5,319 flasks, or 15.5 per cent.
Except as noted below, the entire output of quicksilver
in the United States has been derived from California,
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and statistics of production and the average value per
flask for that state during the period from 1889 to 1902,
inclusive, are given in Table 8, as reported by the
United States Geological Survey. In addition to the
output of California, the following quantities have been
produced in Texas and Oregon: Texas, in 1899, 261
flasks; in 1900, 750 flasks; in 1901, 2,932 flasks; and in
1902, 5,319 flasks; Oregon, in 1900, 233 flasks and in
1901, 75 flasks. ' '

TasLe 3.—Production of quicksilver in Californic and the average

price per flask at San Francisco: 1889 to 1902,

[United States Geological Survey, “Minoeral Resources of the United States,' 1902.]

Quantity
(fasks | Average
YEAR, cach con- |price per
taining 76,5 flask,
pounds),
26, 461 $15, 00
22, 026 H2, 50
22, 904 45,26
27, 908 40,71
30,164 36.76
30, 416 30.70
86, 067 87.04
30, 765 84,96
26, 691 37,28
31, 092 98,23
29, did 47.70
26, 817 44,94
26,720 48, 46
08, 972 48.20

1 Beginning with 1808, figures inken from Annnal 8tatistienl Bulletin of the
California State Mining Burean,

Prices.~The price of quicksilver in the United States
is affected by several conditions, chiefly the quantity
available and the mode of disposition of the product,
whether for home consumption or for export. In the
latter case a relatively low price is obtained for the
metal, ag it has to compete in foreign markets with the
European product. In some cases the prices vary
according to the rates of transportation from the vari-
ous entry ports to the points of consumption, in order
to compete with the Enropean product which may enter
at other ports; thus, comparatively higher export prices
are obtained at western coast ports of Mexico than at
interior points of consumption adjacent to railroads
leading to eastern ports. '

The average monthly price of quicksilver, per flask,
during 1902, as reported by the United States Geolog-
ical Survey, is given in Table 4. The lower averages
during 1902 indicate the periods of largest sales for
export, and the higher averages indicate periods of
sales for domestic consumption.

TABLE 4.—.dverage monthly price of quicksilver per flask at Sen
Francisco during 1902,

[United StatesGeological Survey, * Mincral Resources of the United States,” 1902,]

MONTH, Price. MONTH, Price,
JONUATY. ceneeriieaacicaniannnns $45.30 [[ Augusb.ceeuna... pewmramasreine 42,71
February ........... ... 44,29 1 September..... 42, 36
March . 46,96 || October .. .. 42,37
April 46,00 | November . 42,64
May. 44,83 i December...... 45,00
June 46,77 ’ e
July 43,39 AVErage ..oociaoiiiaiinn 44,10
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The average monthly price of quicksilver, per flask,
at New York during 1902 was $48.87 for January,
and $48 for the other months of the year,

Jinports and eeports.—The quantity of quicksilver
imported during the past decade has been inconsider-
able, owing to the fact that in this period approxi-
mately one-half of the domestic product has been
exported. Ifor the past five years the quantities im-
ported have heen merely nominal.

Table 5, published by the United States Geological
Survey from statistics of the United States Treasury
Department, shows the quantity and value of the annual
imports of quicksilver from 1889 to 1902, inclusive,
and Table 6, from the same source, shows the quantity
and value of the exports of quicksilver during the
period 1889 to 1902, inclusive. Prior to 1901 very
nearly the entire quantity of quicksilver exported was
shipped from San Francisco, but in that year only 5,479
tlasks of the total of 11,219 flasks exported were shipped
from that port, practically the entire cxportation being
consigned to Mexico and Central America.

PaBLE 8.—Quicksilver tmported and entered for conswmption i the
United States: 1889 to 1902, ‘

[United StatesGeological Survey,* Mineral Resources of the United States,” 1002,]

YEAR ENDING DECEMBER 81— ((%,‘(‘)'1‘1’:]%?)" Value,
341,514 | $162, 064
802, 871 145, 807
123, 966 61, 896

96, 318 40,183
11, 77% 17, 408
ma i
07 ]
b, H30 20,147
3|
3 8
2,616 1,001
1,441 789
) 2,166

! Not stated,

TasLe G.—Erporis uf quicksilver from the Uniled Slates: 1889 to 1908.

[United States Geological Survey,* Mineral Resourcesof the United States,’ 1902.]

Quantity
YEAR, Tiasks), Value,

5111 | $218,717

2,008 93,192

8,714 | 148, 502

3,518 | 138,028
16,631 542, 410
11,408 | 307,528
15,640 | 482,085
19,911 618,487
18,173 304, 649
12, R34 40, 687
16,517 (409, 556
10,172 426, 812
11,219 475, 609
13,247 575,009

Lroduction in the principal producing countries of
the world.—The following table gives the production, in
metric tons, and the value of quicksilver in various
countries in the years 1899, 1900, and 1901, as reported
by the United States Geological Survey:
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Tanre T—World's production wnd value of quicksilver tn 1899, 1500,
and 19011

[United States Gieological Survey,* Mineral Resources of the United States,” 1002.]

[Metrie tons.]

. 1809 1900 1001
— I I
(%‘i‘t‘:“ i Value, Qt?f'(" Value, Qtlilt‘;rn Value,
Unitod States........| 1,067 | 81, 42745 || om3 | 81,302,086 | 7,091 | 42,382,805
Alustrin 96 | 402001 | K10 | 400,062 || EOB | 547524
05| 246000 || w0 | S12e00 | 298] 361400
: s | wmoriald | 8o4|  wroong || () )

Spain.. 1,361 1,980220 1 1,006 ( 1,108650 || B4 | 1,105,800
Total ......... 8,520 | 8,003,800 || 8,162 | 8,677,414 || 2,688 | 8,307,108

T Mexico exported 824 tons of quicksilver in 1809, 835 tons in 1900, and 835
tons 11 1901,
. tStatisties not yet available,

A detailed swnmary showing the statistics for quick-
silver during 1902 is given in Table 8.

DESCRIPTIVE.!

Hestorical,—Mercury ov quicksilver has been known
to mankind from very early times, No mention of it
appenrs, however, in the books of Moses or in the works
of the early Greek writers. The earliest known refer-
ence s in the writings of Theophrastus (300 B. C.), who
speaks of liquid silver or quicksilver. Dioscorides refers
to artificial mercury as 96 papyupos, water silver; Pliny
pave it the name of Aydrargyrum in contradistinction
to native mercury, which he called argentum vivum.
The name quicksilver was undoubtedly suggested by
the liquid form and silyver color of the metal, while that
of mercury was derived from the name of the Greek
god Mereury, probably in allusion to the quicknessand
ense with which it flows in any direction. The salts of
merewry also were known at a very remote period. The
early Arabians were familiar with mercurous chloride
(Hg,Cl,), or calomel, and mercuric oxide (HgO), the red
oxide, and the alchemists possessed a knowledge of mer-
curic chloride (HgCl,), corrosive sublimate. The min-
eral cinnabar, mercuric sulphide, has been used as a
pigment from the most ancient times on account of its
enduring vivid red color. By reason of its peculiar
physical properties in being liquid, very heavy, and not
acted on by air, sulphuric acid, or hydrochlorie acid,
mercury perhaps more than any other metal has excited
the attention and curiosity of experimenters.

Physical and chemical characteristies*—The symbol
of mercury (Hg) is derived from the old Latin name
hydpargymen.  Its atomic weight is 199.8. Aside
from hromine, mercury is the only elementary metal
which exists in a liquid form at ordinary tempera-

1In this paper the older term “quicksilver’” has been retained
for use in connection with the description of the mining and metal-
lurgy of the metal, ag it is the name genemlly accepted by the
publi¢. The modern name “mercury '’ has been reserved for the

deseription of the physical and chemical properties of the metal.
? [norganic Chemistry, Kewth, page 584 ff.
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tures. It is a bright tin-white liquid, and, when free
from impurities, the globules retain a perfectly spher-
ical shape. The luster is mirror like, and like that of
silver it is preserved in air free of sulphurous gases.
Mercury, when cooled to a temperature of —38.8° C,,
is transformed into a tin-white, ductile, malleable mass,
gofter than lead and crystallizing in octahedrons. Dur-
ing the cooling it contracts uniformly until the tempera-
ture of solidification is reached, at which point a con-
siderable contraction takes place, and, as a consequence,
the solidified mercury will sink below the surface of
liguid mercury.
cary is 18.596 and at — 38.8° C. the specific gravity of
solidified mercury is 14193, In very thin filns the
liguid metal is transparent and of a violet-blue color
when viewed by transmitted light.

The specific heat of soliditied mercury (between — 78°
C. and — 40° C.) is 0.0247; that of liquid mercury (be-
tween 0° C. and 100° C.) is 0.0383. Its thermal con-
ductivity is 667, compared with that of silver taken at
1,000, and its electrical conductivity at 22.8°C, is 1.63,
silver at 0° C. being taken at 100.

The boiling point of mercury at the standard pressure
of 760 mm. is 857.25°% C. Above this temperature it
hecomes a transparent, colorless vapor, having a density
of between 6.7 and 7.03, referred to air as a unit. The
density of gaseous mercury compared with hydrogen is
100.92, and as its atomic weight is 199.8, this element
in a gageous form consists of monatomic molecules.
Mereury gives off vapors at all temperatures. This
may be illustrated by suspending a piece of gold leaf
above the surface of mercury in a stoppered bottle;
the gold leaf will slowly assume a white color from the
formation of gold amalgam on the surface.

In its liquid and gaseous forms mercury is poison-
ous, producing salivation when taken either internally
through the lungs or stomach or by absorption through
the pores of the skin. Mercury is not tarnished by
exposure to the air, nor is it acted on by many gases;
hence it is an invaluable aid to the chemist in the col-
lection and measurementof gases whichare soluble in or
absorb water. When subjected to prolonged heating in
the air, mercury is slowly transformed into red mercurie
oxide (HgO), which at a higher temperature is again
decomposed into its elements—mercury and oxygen.

Liquid mercury is converted by agitation with oil or
by trituration with sugar, chalk, or lard into a dull-
gray powder. This process is called ¢‘ deadening,” and
is used to prepare mercurial ointment, the gray powder
consisting simply of very finely divided mercury in the
form of minute globules,

Mercury is not attacked by hydrochloric acid, Con-
centrated sulphuric acid has no action on it in the cold,
but rapidly dissolves it when heated, yielding sulphur
dioxide gas. Diluted nitric acid dissolves it slowly
when cold, forming mercurous nitrate, and concentrated
nitric acid attacks it rapidly, forming mercuric nitrate
and fumes of oxides of nitrogen.

At 0° C. the specific gravity of mer-’
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In commerce mercury is usually contaminated with
a small proportion of dissolved metals, which cause a
globule to lose its spherical shape and drag a tail behind
it while flowing over an inclined surface. I1f the mer-
cury is shaken in the air, these metallic impurities be-
come oxidized and form a black powder or scum, which
incloses small drops of the metal, thus preventing them
from coalescing. Mercury in this condition is said to
be “floured.” Commercial mercury is best puritied by
distillation, but for ordinary purposes the impurities
may be removed almost entirely by repeated agitation
with dilute nitric acid or perchlorate of iron, either of
which attacks the impurities and forms with them
soluble nitrates and chlorides, respectively, which are
removable by washing with water.

Occurrence.—Mercury is found in nature chiefly as
the ore cinnabar, mercuric sulphide (HgS or IHg,S,).
It occurs also, though less commonly, as native mer-
cury, which is disseminated in many cinnabar deposits
in the form of fine globules, sometimes in large quan-
tities. From a commercial standpoint, cinnabar and
metallic mercury are the only ores of importance.

The following is a list of all the known ores of mer-
cury, classified according to composition:

List of the mercury orves.

Somposition.

CLASS, Mineral name,
Native mercury.. .o Native mereury couvveve. Hg.
Amalgams (sifver) ..., Amalgam ... .| AR or Agatgs.
Arquerite, . ... .. Agalig
Kongsbergite. . o AgagIlp,
Amul(imns (gold)........ Gold numlgmn . §Alu\g)o]n,;,
Sulphides....oooii.oin, Cinnabar.,...... TS or HgeS.

Hes or HgS,.
Hg8 or HgeSa,
and elyy,

Metacinnabarite ..... i
Hepatic  cinnabar or
“liver ore,”

with earbon

Tivingstonite.. HeSa Bh,S,
Ammliolite. Hgsh ¢ asana Fe.
Barcenite Hgsh 8 and Fe,
Sulpho-selenides......... Onofrite . Hg(s, Se).
Guadalea: t Hg(s, 8e)
Leviglianite..... e IIg('s,ho) with Fe.
Selenides..oovvieaiianns Tiemannite........ ool Hgs
Lehrbacehite .oooenoeen.. §Hg[’b) Se
Tellurides . oeevnneenns. Joloradofte coovee i Hg'Te.
Magnolite .....oovueanes HgaTe Oy.
Chloride. ....o.o.oo.ouen. Calomel o coenan... .o HeguCle
Oxyehlorides............ Terlinguaite... ... Hg 010
Eglestonite........ Heg (04
TodideS sevemnnnnreniennns Cocclnite.... gL
Tocornalite.. . %H::Ag) 1
[ 1o (R Montroydite......oooeas Tg0),

Inportant compounds of mercury.— W ith most metals
mercury forms a series of alloys called amalgams; in
some cases, as with the alkali metals, the formation of
the alloy is attended with a rise of temperature, while
in other cases, as with tin, an absorption of heat results.
Sodium and potassium amalgams are decomposed by
(contact with water, yielding hydrogen gas and an alka-
line hydroxide; for this reason sodium amalgam is used
in the lahoratory as a reducing agent. Zinc amalgam
is acted upon very slowly by dilute sulphuric aeid, and
on this account the surface of zinc plates in galvanic
batteries is usually amalgamated. Tin amalgam is used
to produce the reflecting surface of ordinary mirrors,
and amalgams of gold, copper, and zine are used in
dentistry as fillings for teeth.

In addition to the amalgams, mercury forms the fol-
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lowmg commercially important compounds: With chlo-
rine, mercurous chlorvide (HgCl), or calomel, largely
used in medicine, and mercuric chloride (HgCl,), or cor-
rosive sublimate, used in medicine, and in surgery as
an antiseptic, and also in the preparation of anatomical
specimens, and in the dressing of furs and skins; with
oxygen, mercurous oxide (Hg,0), the suboxide or gray
oxide of mercury which is of little importance commer-
cially, and mercuric oxide (HgO), the red oxide of
mercury or red precipitate, used in medicine and for

various purposes in chemical analyses; with sulphur,

cinnabar, mercuric sulphide (HgS), or vermilion, the
same as cinnabar, the chief ore of mercury. Vermilion
is invaluable as a pigment, because of the permanence
of its vivid cochineal-red color. It is made artificially
in two ways—one, termed the dry method, in which an
intimate wixture of metallic mercury and sulphur in
proper proportions is heated in a retort and the sub-
limed product condensed and ground very fine, the
beauty of the tint depending largely upon the fineness
of the material; and the other, called the wet method,
by which various compounds of mercury are traus-
formed into the sulphide by the use of chemical reagents.
Vermilion prepared by the wet method is of better
quality than that made by the dry process, - The manu-
facture of vermilion has declined. in recent years on
account of the competition of cheaper pigments which
have supplanted its use. The mest important of these
is ““orange mineral” (red lead), which is toned up to
the proper color by the use of cosin, one of the aniline
dyes, These imitation vermilions are now employed
for almost all of the more common uses, such as wagon
painting, and while they are inforior to the true mor-
cury vermilion, from the fact that they fade on expo-
sure, yet they ave a fairly satisfactory substitute as long
ag they are protected hy an exterior coating of varnish.
Mercury vermilion is now used chiefly for red colors
in oil paintings, lithography, etc.

The ewtraction of mercury from. its oves.—Mereury is
extracted by heating the ore in a retort or a furnace;
the metal is expelled as a vapor, which is subsequently
condensed in cooling chambers and collected.

Up to the present time mercury has been extracted
from its ores solely by the dry process. Various
chemical and electrolytic methods have been proposed
repeatedly and numerous experiments made, hut with-
oul commercial success.

Perhaps the development of electric current gener-
ated by waterpower in localities where the use of fuel
is nearly or quite prohibitive will render profitable the
extraction of the metal by some electrolytic process.

The principal ore of mercury, as already stated, is
cinnabar, mercurie sulphide, accompanied at times with
minute globules of native mercury, The metal may be
extracted from the ore by a simple distillation, either
in a retort or in a shaft furnace, and though mercury
may be separated from cinnabar in numerous ways,

only two methods are now used on a large scale. One
is based on the decomposition of the ore at a high
temperature by air, forming metallic mercury and
sulphur dioxide gas in accordance with the reaction:
HgS+4-0,=Hg+80, (360° C.). The other accomplishes
the decomposition by the use of lime or iron which
combines with the sulphur and sets free the mercury in
accordance with the reactions: 4HgS--4CaO=4Hg-
3Ca5+-CaS0,, and HgS+Fe=FeS+Hg, respectively.
These chemical decompositions take place at tempera-
tures above the boiling point of mercury so that the
latter is expelled in gaseous form and subsequently con-
densed and collected in cooling chambers,

In present furnace practice Lhe heat necessary for the
decomposition of the ove, either with or without the
admixture of lime oriron, is applied in two ways—first,
by heating the ore charge ina tightly sealed iron retort,
which produces the mercurial vapor undiluted with
farnace gases; and second, by treatment in a large fur-
nace, where the products of combustion come in direct
contnet with the ove and pass out of the furnace in the
form of sulphur dioxide gas, nitrogen, and unused air,
niixed with the expelled mereurial gascs, from wlmh
the metal is obtained by condensation in the cooling
chambers.  Thus the cssential difference between the
two methods s that the vapors given off in the retort
furnaces are entively separate from the furnace gases
of combustion. The retort method possesses the Ldv an-
tage of yielding the mercurial vapor in a concentrated
and casily condensible form, which is more than offset,
however, by the high cost of fuel and labor 111volyu1
and the small size of a single charge. At present the
use of iron vetorts is restricted to exceptionally rich
ores and mercurial soot and concentrates.

The furnaces now generally used in California ave of
the shatt type, into which the ore is fed continuocusly.
There are two kinds of these furnaces—one called the
“eonrse-ore” furnace, used for treating lump ore, and
the other the **tile” furnace for medium-sized and fine
gres, There are many differences in the details of the
construction of coarse-ore shaft furnaces, but in gen-
eral they consist of a eylindrical brick shaft, into which
the ore is charged at the top, while the cinders are
removed at the bottom. The heat necessary for the
reaction is supplied ab or near the bottom of the shaft,
the gases of combustion passing through the ore col-
umn, and, together with the liberated mercurial vapors,
pass out from the furnace through a pipe at the top
and are led to the condensing plant.  The general type
of tile furnace consists of a number of narrow rectan-
gular shafts, each having a series of tiles inclined
inward and downward and so placed alternately on the
longer sides that the fine to medinm sized ore (up to 3.5
inches in diameter) will follow a zigzag path in its
descent, until it is finally discharged at the bottom
through the drawing pit. The ore is gradually heated
in its descent by the products of combustion from the
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fuel burned in the fiveplaces at or near the bottom of
the furnace.

The condensing plant generally consists of a cooling
device and a condensing chamber in which the liquefied
mercury is deposited. The gases passing out from the
furnace must necessarily be of a temperature higher
than the boiling point of mercury (357.25° C.), and the
mercury content of these gases by volume is often less
than 1 per cent. In addition to the products of combus-
tion of the fuel and the mercurial vapors, these furnace
gases contain sulphuy dioxide, which is derived from
the decomposition of the ore, which when cooled yields
acid liguors that attack ordinary materials of construc-
tion. In the construction of the condensing apparatus
for the proper cooling and condensation of the mercury
three factors must he taken into consideration: The dis-
tance the gas has to travel, the interior capacity of the
chamber, and the area of the cooling surface. The
details of adjusting the construction of the condenser
to give the best results vary at each plant. The mate-
rials used in building the condensers should be nonah-
sorbent of mercurial vapor, good conductors of heat,
not affected by acid vapors or liquors, and capable of
being molded into the required form. No one sub-
stance answers all requirements. Ivon is a good con-
ductor of heat and may be easily shaped, but it does
not resigt the corrosive action of the acid vapors, and
to overcome this disadvantage the iron pipes are often
protected from corrosion by a coating of cement. Brick
absorbs mercurial vapors, is attacked by acids, and is a
had conductor of heat. Wood will resist acid, but is
a had conductor of heat, and can not be placed near the
furnace where the temperature of the gases is high.
Glazed stoneware resists the action of acid and mercury,
and may be made thin in ovder to offset its poor heat-
conducting qualities. As with the vaviations in' the
selection of the materials of construction used, so is it
with the general arrangement of the condensing plant.

Uses.—Themostimportant commercial use of mercury
is in the extraction of gold and silver from certain ores
by the amalgamation process; the precious metals becom-
ing alloyed with the mercury, form a heavy amalgam,
which is separated by gravity from the fine sands and
the ‘“tailings” of the ore suspended in water. Owing
to the avidity with which mercury combines with impu-
rities, thereby becoming subdivided into innumerable
minute globules which will not coalesce, considerable
quantities of the metal are lost during the amalgamation
process, by being held in suspension in the water, and
washed away with the sands and the tailings.

In the chemical industries large quantities of mercury
are used as electrodes in several electrolytic processes,
notably in the electrolysis of brine to form sodium salts.
The solution of salt having been decomposed by the
electric current, the metallic sodium thereby set free at
the cathode immediately combines with the mercury,
from which the sodium is subsequently extracted by a
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treatment with water, forming sodium hydroxide
(caustic soda).  On account of its high specitic gravity,
and its freedom from attack by many gases, mercury is
an invaluable material for the construction of liquid scals
in gas colleeting apparatus, for making thermometers
and barometers, and for making electrical contacts in
certain apparatus used in physical laboratories and
industrial processes.

REVIEW OF THE QUICKSILVER INDUSTRY IN THE UNITED
STATES DURING 1902,

The quicksilver deposits of commercial importance in
California are situated in the Coast Range and are lim-
ited to an area bounded by Trinity county on the north
and San Luis Obispo county on the south, both counties
being included. ~ During 1902 San Benito county con-
tributed 7,289 flasks, valued at $306,096, the product
being derived largely from the New Idria mine, De-
velopment work was carried on during the year at the
Cerro Benito and the Pichaco mines. In Napa county

“the chief producer was the Napa Consolidated mine ot
Oat Hill, In the Knoxville district the Boston mine,
formerly the Readington mine, under the control of the
Boston Quicksilver Mining Company, and the Manhat-
tan mine contributed to the output. The total produc-
tion for Napa county during the year amounted to 7,300
flasks. Santa Clara county was next in the order of
quantity produced, contributing 5,779 flasks, Thechief
producer in this county was the New Almaden mine, fol-
lowed by the Gruadalupe mine, The New Almaden mine
is the oldest quicksilver mine in the United States. It
was discovered and worked in 1824, when California
was under Mexican rule, and wag then known as the
Chaboya mine. Later it was abandoned until 1845, and
since 1850 it has heen worked continuously. Furnaces
were erected at the Santa Teresaand the Summit mines.
San Luis Obispo county supplied 2,546 flasks, the chief
producer being the Karl Quicksilver Mining Company.
A new Scott furnace was installed and put in operation
at the Oceanic mine, and development work was actively
carried on at a number of smaller properties, notahly
the Alice, Modoc, Libertad, Madrone, Pine Mountain,
and Stayton mines. lake county furnished 8,797 flasks,
obtained chiefly from the Great Western mine. The
Sulphur Bank and Abbott mines, controlled by the
Empire Consolidated Quicksilver Mining Company,
were in litigation during the year. The Ielen mine
turnished a small quota, and promising development
work was done at the Bullion mine, operated by the
Standard Company. From Colusa county a consider-
able product was obtained from the Manzanite mine,
Sulphur creek, where a successful process of ove con-
centration was operated. In Sonoma county the chief
producer was the Great Eastern Quicksilver Mining
Company, The total output of the county during the
year was 1,519 flasks. A number of old mines were
reopened in the Pine Flat district. Other producing
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mines were the Cloverdale, the Great Western, and the
Socrates.  Development work of the Pacific Company
on property adjoining that of the Crystal Company was
S0 satisfactory as to warrant the crection of a furnace
to treat the ore. A new modified Livermore furnace
was completed at the Culver Bear property. . In Trinity
county, which contributed a small amount to the total
output during the year, the Altoona Company treated
ore from the surface workings and the dumps. Con-
siderable development work was accomplished by the
Boston, Integral, and several minor concérns. The
balance of the total output of California was obtained
in Solano county. Several new mines were added to
the list of producers during 1902; those contributing
an output of 100 flasks or more being the Helen mine
in Lake county, and the Silver Creek mine in Santa
Clara county. Other quicksilver companies reported
to have started operations in 1902 were the Monterey
Quicksilver Mining Company, near Idria, San Benito
county; the Modoe Chief mine, near Redding, Shasta
county; the Mariposa and Elizabeth mines, and the
Unele Sam and Eureka mines, near Cambria, San Liunis
Obispo county; and the Summit, Adobe Valley, and
Ovrestimba properties, in Stanislaus county. A deposit
of quicksilver ore of good quality was reported in Modoe
county, 25 miles east of Cedarville, in the extreme norvth-
western part of the state—an entirely new section for
the occurrence of cinnabar,

As to the future of the quicksilver mining industry
of Californin the larger and better known mines have
in a measure been worked out, and it is hardly within
the range of probability that other mines equal in
extent to the New Almaden or the New Idria will be
discovered. Yet, on the other hand, there are many
smaller mines which, by contributing from 20 to 300
flasks each per month, supply a considerable quantity
of metal in theaggregate. IFurthermore, the improve-
ment in metallurgical and mining practices during
recent years, which permits the profitable treatment of
very lean ores, will probably maintain the quicksilver
industry in an important economic position for many
years to come. It is stated in general that quicksilver
can be produced in California at a mining and smelting
cost of $3 per ton of ore, which renders it possible to
treat with profit ores containing from 0.8 to 0.6 per
cent of quicksilver; ina few cases it is possible to treat
even lower grade ores and yet make a profit.  The gen-
eral statement is made that a modern furnace, operat-
ing on average ores, produces quicksilver at a cost of
$35 per flask not including interest on capital invested
‘in the plant and property, or the cost of development
work at the mine.

In Oregon the sole producer of quicksilver in recent
years has been the Black Butte Quicksilver Mining
Company, which opened a quicksilver mine in 1898 on
a spur of the Cascade mountains at Black Butte, Lane
county. A modern 40-ton shaft furnace of the
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inclined shelf type was installed, but after a few
months it was closed for alterations, the condensation
of the quicksilver being too imperfect to rvender the
smelting profitable.  Operations were resumed in 1900,
In that year the above-named company acquired the
Elkhead mine, in Douglas county, 5 miles from Black
Butte; this mine was equipped with a 10-ton Scott fur-
nace.  Considerable development work has heen
réported by this eoncern, but the operations have not
been entirely successful, as only 75 flasks of quicksil-
ver were produced in 1001 and none in 1902, The ove
of the Black Butte mine is of low grade, the average
rarely exceeding one-half of 1 per cent of quicksilver.

The principal operating companies in Texas in 1902

‘were the Marfa and Mariposa Mining Company, with

three 10-ton Scott furnaces; the Terlingus Mining Com-
pany,with one 40-ton Scott furnace; and the Colquit-
Tigner Mining Company, with one 10-ton Scott fwrnace.

The cinnabar deposits of California Hill, Brewster
county, near Terlingua post-office, 90 miles southeast
of Marfa, were known to the Comanche Indians, who
used them as o vermilion pigment. The knowledge of
these deposits, however, was not recorded until 1894,
when several Mexicans found a few pieces of cinnabar
float and took them to San Carlos, on the Mexican side
of the Rio Grande, whence they were sent to Chihua-
hua, and their mineralogical character determined.
Mr. George W, Wanless, of the Rio Grande Smelting
Works, and Mr. Charles Allen, of Socorro, N. Mex.,
under the direetion of the Mexicans, found the veins
and located the first mineral claims.  Shortly after this
Prot, William P. Blake deseribed these deposits under
the title “Cinnabar in Texas,”* the first important arti-
cle concerning this subject on record. Counsiderable
prospecting work was carried on in the district, but it
was not until 1898 that the metal was produced in com-
mercial quantities. In that year Lindheim & Co, made
a few flasks of quicksilver in a crude furnace at Terlin-
gua, Other concerns became interested in the develop-
ment of the quicksilver deposits, and the output of the
region was 270 flasks in 1899, 750 flasks in 1900, 2,932
flasks in 1901, and 5,819 flasks in 1902, thus making a
total output of 9,271 flasks.

The deposits of cinnabar at Terlingun are of two
classes; one occurs in hard and durable limestone and
the other in soft and friable argillaceous beds. The
ores are cinnabar, mercury, yellow sulphide, and ter-
linguaite, and contain in addition several other mercury
minerals, such as calomel, eglestonite, and montroy-
dite, which, on account of their rarity, are of scientific
interest only, Cinnabar is the principal mineral and is
usually mixed with clay or iron oxide. Native mer-
cury is present in several localities in the distriet, oc-
curring in the interstices of crystalline calcite, and a
single cavity in the calcite veins has yielded as much as

ITransactions of the American Institute of Mining Engineers,
Vol. XXV (1895), pages 68 to 76. ‘
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20 pounds of the native metal. The associated gangue
is composed of caleite, aragonite, gypsum, and occa-
sionally a little barite; iron oxide, pyrite, and occasion-
ally arsenic and manganese minerals.

The methods of mining in the Terlingua district up to
the present time have been extremely erude. The work-
ings have been confined mainly to the open cuts on the
surface, but a few shafts have been sunk to a depth of
from eighty to ninety feet and the ore obtained by drift-
ing along the vein. The material mined is carried to
the surface in rawhide buckets on the backs of Mexican
miners, who climb notched-pole ladders with great
agility. The veins are generally quite narrow, often
less than one foot in width. The mined ove is sorted
by hand, arranged into piles according to richness, and
transported to the furnace plant, where it is first crushed
in a Blake crusher, operated by gas engines, which are
more convenient than steam engines on account of the
lack of water and fuel. The crushed ore is then con-
veyed to the ore bing, which are situated above the level
of the furnace, and from there, as required, it is dumped
into ears and charged into the furnace through hoppers,

Formerly the very rich ore was treated in a retort, a
method so wasteful and entailing such costly repairs
that it has been supplanted almost entively by shaft
furnaces of the continuous type similar to the Scott-
Hiuttner furnace used in California. The greater part
of the ore is treated in o shaft furnace by air oxidation,
in some cases lime being added to aid in the decompo-
sition of the sulphide. A very small proportion, con-
sisting of extremely rich pieces, is treated in o furnace
of the retort type.

The development of the quicksilver mines in this
region has been seriously hampered by the scarcity of
water and the lack of fuel, mesquite wood being about
the sole supply of the latter. However, coal and asphal-
tum have been found within a few miles of Terlingua,
and there is a possibility that oil may be discovered, as
the formation closely resembles that of the Corsicana
oil fields. '

THE QUICKSILVER INDUSTRY IN FOREIGN COUNTRIES.

In Spain, 90 per cent of the total production of quick-

silver is obtained from the Almaden mines, in the prov-
ince of Ciudad Real, which have heen worked intermit-
tently during the past two thousand years. The mines
are owned by the (tovernment, and the output is con-
trolled by the Rothschilds, who have been operating the
mines under a ten-year concession, which was continued
in 1900. The ores are very rich, averaging about 8 per
cent of metal. The furnaces are not operated during
the hot season, from May to September. Mining is
conducted with a view to permanency, and masonry is
freely used in the various galleries and chambers of the
mines. It was not until 1896 that machine drills were
installed.

In Austria, the cinnabar deposits of Idria, in Krain,

were first mined in 1490, and shortly afterwards were

placed under Government ownership and supervision.

These mines furnish by far the greater part of the totul
output of quicksilver in Austria, only a small quantity

being supplied by the mines in Hungary. The ove of
| the Idria mines is separated by hand into three classes,

namely, (1) a small proportion of high grade ore, con-
taining about 8.5 per cent of mercury; (2) coarse ore,
containing about thirty-five hundredths of 1 per cent of
mereury; and (3) fine ore, containing sixty-tive hun-
dredths of 1 per cent of mercury. In recent years the
annual average content of the concentrated ore treated
in the furnaces has varied from seventy-five hundredths
of 1 per cent to 1 per cent of mercury.

In Russia, the entire output of quicksilyer is obtained
from the mines of A. Auerbach & Co., situated near
Nikitovka, on the Kursk-Kharkov Railroad, government
of Ekaterinoslav, in the southern part of European Rus-
sla.  In ancient times these deposits were exploited by
the Greeks, but the present industry was unot inaugn-
rated until 1883. The average content of mercury in
the ores extracted approximates four-tenths of 1 per
cent.

In Italy, the important quicksilver producers are
the Castelazara and Ripa mines in the Monte Amiata dis-
trict, and the Vallalta mine in the province of Venice.
The mines at Monte Amiata were originally worked

by the Etruscans, and active operations are on record

for the period from 1000 to 1200 A. D. The present
industry began at Siele in 1846 and at Carnucchi in
1879, The ores average from three-tenths to six-tenths
of 1 per cent of mercury and arve treated in furnaces
of modern construction. A detailed description of the
furnace practice at Monte Amiata is published in The
Mineral Industry, Vol. VI, pages 576 to 582.

In Mexico, the principal quicksilver producers are the
Huitzueo mines, 50 miles north of Tixtla, in the state of
Guerrero, and the mines at Guadaleazar. The Fuitzuco
deposits were first exploited in 1874 and since 1885 they
have contributed annually an output of from 2,000 to
3,000 flasks of quicksilver. The oresaverage from six-
tenths of 1 per cent to 1 per cent of mercury, and the
cost of labor and fuel is so small that ores averaging
as low as three-tenths of 1 per cent of the metal can be
treated profitably, The methods of mining and smelt-
ing are very primitive, and the amount of metal
extracted by the furnace treatment ravely exceeds one-

half of the quantity present in the ore. The mines at

Guadalcazar, 70 miles northeast of San Luis Potosi,
have been worked by two concerns, the Compaiia de
Minas de Azogue de Guadaleazar and the Compaiiia do
Nueva Potosi. The ores in this district, which contain
an- average of from 2 to 3.5 per cent of mercury, are
smelted in a retort furnace provided with dust boxes,
condensers, and a number of brick settling chambers
equipped with bafile plates. The smelting process is
primitive and wasteful, yet labor and fuel are so cheap
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that the operations are carried on with financial profit.
The old mines, worked by the Nueva Potosi Company,
are roported to contain immense hodies of casily acces-
sible cinnabar ore, carrying an average of 1 per cent of
mereury. The plant of this company is equipped with
two 6-ton furnaces. ;

In China Australian (New South Wales), Algeria
(Taghit), Brazil, Peru, and Colombia deposits of cin-
nahar- hﬂVL been 1'0pm'ted from time to time, but in
general, because of the inaccessibility of the vm'ious
districts in which the deposits are located, they still
await development. A small output of quicksilver was
obtained early in 1902 by an English company operating
the cinnabar deposits in the province of Kweichau in
southwestern China. '

Table 8 shows in detail the statistics of the quick-
silver industry for 1902,

TaBLE 8.—Delailed summary: 1902,

Number of MINes. .o e oiiin it it teiineraaaas [P, 41
Number of operators...oeceea e [ Ceverreannrenaes 187
Charnctev of ownership: :
Individual . 9
8 1 [P 7
Incorporated com nny ...... teereeenaerenen Ve teerenanneneans enee L2l
Salaried officials, clerks, ete.:
Ot TUMBET < nrsnreneenenenns et eraasaaeeriisaeseibaariraias 117
TOtL SRIAMCES. .ottt e eereeae e raaeaaes . §I64, 1M
General nmcers—-
Number. [P . 10
[ $20, 660
Superintendents, manngm forunun, suryeyors, ote.—
IR TN O U Cerrtieieannas vernn bt
SRIATIES v ennmerennsrenecanranes Creraeeeennnes PP $86, 634
Foremen below ground—-
Number.........o..ee G 20
Salaries ..... e taermebeaie e enstenet e nasaraaans veveeean . §20, 220
Clerks—
Number.....oiaeenes Verrresaenaceney Feeremeanaseataens 27
Salaries .ooivriiininnaneas Vemnees cevsrenlennaas Neenanianens $18, 660
Wage-carners:
Agpregate average number ....iviieianaaann hreransaierannans veee 1,829
AEEregate WAZES .. ocoiiiiiin i iratraaaann feavrrasrenaeaaaaane #8481, 840
Above gronnd—
Total average number, c.vevnnne... crbeeanenans rreeabenaas 472
T otnl WHBLE - o vernensnnssnsassserssarsasnssssssssmansecnns $320, 080
Engineers, fivemen, and other mechanics—
Average number.......... Prraeeaseraares eereanas 189
WAZEH . eeeeaanarenn e easberar st araenaenn vers §118,458
Miners—
Avu age munber..... erreeareieeneaas berreans aen 81
WREES. o virvennnnnn derirreaeees P, $46,217
Boys under 18 years— )
Average number . .....ovvenean.... Cereeenanans - q
WAZES . e iveeennnes e $1, 14

All other wage-carners—

Average number.. . 248
WagCS vvinnannn Perseseerenannes erreaisemnanaa $169, 160
Below ground—
Totul av omg,enumber.... ................... eeraenaaes e 887
Total WABCN c.evvieneennns Ceeeennaneaes ereneenneaes veee. £591,860
Miners— -
Aversge number..... reneenanienaanas renanveeas '38
WS s e viee i smieeiaeae Ceeteraaeenas R 3382, 520
Miners' helpeu—-
Average number ... eiiiniin. Cerinenaeeaae 220
WOEES e v teceicinneniinanannenas eteeaeraeararaaaas $124, 464
Boys under 16 years—
Average number....... eeaneanns reeae 4
WARECS i ivineennnnn. Neseeanans fervenaas 620
All other wago- CHEDOTS e
AVErage NUMDET ooviviiienenreranvsnenen . 04
YOO8 et e it ieearaeanerrsnserreansaans $48, 750
Average number of wage-carners at specifled dnily rates of pny'
Engineers—
$2.00 L0 H2.04. 000t 2
$2.25 10 §2.49 . 7
£2.50 to $2.74 18
$2.75 to §2.09 b
F00to B3 24..oiviiiiiaaa [P [4
TFiremen—
SLA0 to BL T iieieann, Ceveeainaeaeae PO 8
1,76 to §1.09 4
#2.00 to §2.24 ]
B2.95 to §2. 419 ................. . 15
$2.60 to §2,74 1
Machinists, bluolmmths cm'punus, and other
$1.26 to §1.49........... e eieareeaiieaen. pevnen 1
81,60 to $1.74 b
FLIBto $1.99...... ..., R 1

1 Iueludes operators distributed as follows: Culifornm, 34 (86 mines) ; Texasy, 8
(5 mines),

?Includes timbermen and track layers.
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TaBLE 8.—Detailed summary: 1902—Continued.

Average number of wage-earners atspeeified daily rates of pay—Con.
Machinists, blaeksmiths, earpenters, and other mechanies—Con,

$2.00 to &B') 24 8
$2.25 to $2.49. . 11
$2.60 to §2.74. . 12
$2.75 to 2,99, 3
3,00 to §8.94. . 15
$3.20 to §3.49., 2
$3.60 to $3,74 1
Miners—
$1.00 to $1,24 82
BLEH Lo $1.49. ..ol ceee . 105
FLAD Lo $LM . ool . . 14
FLIB1OSL . . . 04
200 60 §2.24, ool - 20,
226 10 §2.49. . oiiianaiaal, .. . 77
LR R ITR: L I, . 219
20 L §2.90. ...l . 3
$3.00 to $3.24. . .. 48
FA 0 2
Miners' helpers—
FOTH 10 B0, L i e et e e aiaaaans 1
$1,00 to BLM . . 50
$1.25 to $1.49.. 62
$L.60 1o §1.74.. 1
$1.76 to §L.Y9. 62
£2.00 to 2,24, 24
$2.25 10 §2,49. 22
$2,60 to §2.74. ceen .. 11
BRTBT0BLYD . e rraeeas . 3
I‘Imbumvn and track luyers—
$1.60 to §L7. . ..eunls [N P, . 6
$2.00 to §2,94, . . 11
$3.00 to $3,24. 7
Boys under 16 years—
Losy than §0.60 2
80,50 Lo $0.74. b
$1.00 to $1.24. . 1
All other wage- CATNOTE—
$0,50 Lo $0.74. . 17
$0.75 1o 80 9. . 9
$1.00 tn $1.24, 30
$L95 10 $1.49. 43
$L,60 to $L74. .. 27
$1,75 to $1.99... 138
$2.00 to $2.24. . 121
« 240 to 3%2.45). . 28
$2.60 to $2,74, 28

F3.00 to §8.240 10 b
Avernge number of wage- CATRETS employcd durmg ench month:
Men 16 years and over—

Janiary....... ea e antteurteaase st bttt 1,385
I«(_lnum'\' . . .. 1,826
......... 1,824
1,335
1,802
...... 1,300
RPN 1,289
Angust 1,291
Beplember.....a... 1,318
Qetober oovveea.... . 1,826
November....oveeeviiiiiiiinianienans 1,861
December cvnvesranieecvennan ceean 1,385
Boys under 16 years—
JUNOArY covveniienes 7
l'(.br\mry.......... 7
March.,. q
April 7
May.. 7
June . 7
July .. 14
Ang ust . .. 12
SL[)LLmbeI‘ 7
OULONET wevivvrmevnoran 7
November....oveernnnn . . 7
December........ . erraseetiranareranaen Cernreieenenaas 7
Jontirnet work:
Amount paid....... everseraananeees Seviienesassaseennney cnreenane $23,164
Number of employees.......... Cereanteanenene s feeaaasmann 80
IVIiH('(,Ilunums axpenses:

PO 4 v s iseseneennrsssensososacencrsasesrennssssinssnnsannse caseens  §59,767
Royu]ties and rent of mine and minmg plunt .............. 7,078
Rent of ofiees, taxes, insurance, interest, and other simdries. 3‘32 684

Cost of supplies and materials......... rerrentraraaaaaean venesieaneanne $322, 267
Produet:
Total vallC. e e e i e teteacanecnreeesseseetnenaeannaen §1, 550,090
Quicksilver—
Quantity, IRSKE .o e 84,201
Value.ooooooeene hreeanereneancameaneanaenateraer et $L,407, 848
Cinnabar—
QQuantity, short tons.......... e tetaremniatte e aeana 11,727
V]nlue ............... Hervesnerieteennteanettanaeratraganeann $82,242
Tower owned;
Toti] NOTECDOWET e e eeeeeeanrmanrerreieanss ertetnraanrueraneranne 1,808
Engines—
Stemn-— .
Number..vueisennnrns . 14
Horsepower ... e teaseiaenresasrrearaereaniaenan 1,574
* (as or gasoling—
NUMDEL e eiiae e riiecneea s caes cees 17
Horsepower....... PPN P 152
Water wheels—
B 111 T O G N 3
HOTSEDOWEL v evirnevee s iiiiieacaaircnenaiosnan feveeanaaan 22
Other power—
F D 1117 PP 5
HOTSEPOWEY «oenensaiiairiiiacnanensaannn pavestancenanen GO
Electrie motors—
NUIIDEY & i veeeeeiiecinsnnersssonnanasncnmnns T, 3
HOYSEDOWEL overrnrressnrssssesnerrasennsessnaesssnsesaeennsans 16
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PLATINUM.

By Davip T. Day, Ph. D.

Ocourrence.—At the time of the Eleventh Census
platinum was known to occur in the United States in
the following localities: California—DButte, Del Norte,
Humboldt, Mendocino, Plumas, Sierra, and Trinity
counties; Idaho—Wood river country; New Y ork—near
Plattsburg; North Carolina—Burke and Rutherford

counties; and Oregon—Coos, Curry, Josephine, and.

Lane counties. In addition to these localities in the
United States, there was a platinum product greater
than that from the United States which helped to sup-

ply the American market from the region of Granite

.creck, British Columbia, and the copper ores from the
Sudbury district of Canada also brought in some plati-
num and palladium in the nickel-copper matte imported
into the United States.

Associnted with these platinum ores were occasion-
ally found the allied metals—osmiom, iridinvm, and pal-
ladiam.

About 1898 the demand for platinum became more
considerable and the search for it, and especially for
the allied metal osmium, bhecame vigorous. It re-
sulted in much prospecting in the Eastern states, as
well as in the West, and many assays of supposed
platinum ores, made by Mr. A. W. Johnston, showed
that certain rocks in eastern Pennsylvania, eastern New
York, and in many other localities contained traces of
platinum.

The one event of importance in the development of
the platinum industry in the United States was the dis-
covery by Dr. L. D. Godshall, manager of the Boston
and Wyoming Smelter, at Encampment,® that the cop-
per ores and matte of the Rambler mine, Grand En-
campment district of Wyoming, contained platinum
and palladium. These observations were confirmed by
Professors Wells and Penfield, of Yale University,®
who separated sperrylite (platinum diarsenide) from
this Rambler ore. TFurther investigations by Mr,
Johnston and Professor Kemp showed that the ore of

!James F. Kemp, United States Greological Survey, Bulletin 193,
pages 31 and 33,

* Engineering and Mining Journal, Vol. LXII, page 843.

¥ American Journal of Science, fourth series, Vol. 13,1902, page 95.

the Rambler mine containg platinum intimately mixed
with all the copper ores and even the chalcopyrite,
which apparently was the original copper ore in this
mine, also contains platinum. This confirms an obser-
vation of the writer in 1899 to the effect that platinum
oceurs in the pyrite grains found in certain hydraulic
mines on the Trinity river in California, notably in the
mine of My, I, Huertevant, These observations have
led the searchers for platinum to examine a great many
deposits of pyrite in the United States with the hope
of finding them commereially rich in platinum, how-
ever, without commercial result, so far as the writer is
informed. This work is referred to, however, as indi-
cating a divection of search for platinum which may yet
prove profitable.

At the time of the Twelfth Census, therefore, the
supply of platinumn to the United States market, in
addition to the importations from Russia and small
importations from South America, consisted in the
supply of platinum obtained from the localities in Cali-
fornia and Oregon mentioned above, a small product
from the Granite creek district, British Columbia, and
a more considerable product obtained in refining the
nickel-copper matte from the Sudbury district of Can-
ada. The platinum deposits of Russia, which afford the
principal supply of the world, have lately been described
by Mr. Chester V. Purington in the Engineering and
Mining Journal, Vol. LXXVII, page 720. A complete
description of the occurrence of platinum in all parts of
the world is given by Prof. J. F. Kemp, of Columbia
College, New York, in Bulletin 193, United States
Geological Survey. ‘

The writer made an investigation in 1899 as to the
proportions of platinum, osmium, and iridosmium pres-
ent with gold in various parts of the West, and, supple-
mentary to this, Dr, Waldron Shapleigh determined the
proportion of osmium to platinum in many of the same
samples, the results of which are given in the following
statement:*

1Transactions of the American Institute of Mining Engineers,
Vol. XXX, page 708. ‘
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= TasLe 2.—Production of platinum in Russia: 1824 to 1901,
Highest | Lowest N
per cent, | per cent.
TPRODUCTION,
YEAR,
Beegum  district, Shasta |fPlatinum 20,0 13,5 Ounces. Russian cquivalent.
county, Cal, Other platinu 84,0 79,0
Hayfork district, Trinity |{Platintm 73.0 80,0 Poods | Munts.
county, Cal. i()hher platinum metals 58,0 18.0 8 7 R 21,066 a 1
Trinity river distriet, Trinity [{Platinum.............. 27.0 16,0 1826 cieennnnn 26,116 11 24,5
county, Cal, 1Other platinum metals 80,0 72,0 | 1826 to 1830.. 2108, 845 319 26, 25
Crescent City, Del Norte |[Platinum.............. 11,0 | 8.0 1831 to 1685. . 2290, 103 50 34
county, Cal, 10ther platinum metals 83.0 46.0 183610 1840. .. eeeicn i 2238, 142 402 7.5
Port Orford, Curry county, |fPlatinum.............. . 47.0 15.0 I8 to 1845, ..o 2311, 079 b90 27,45
Oreg. 1Other platinmm metals. ... 83.0 23.0 84610 18B0 . . vvaeriiini e 212, 347 23 17,75
' 1851 0 I8DD. Loeevn e 248, 083 021 12
e szl ow
1The “other platinum metals” include iridinm, osmium, rathenium, rho- | 1861 to 1865, 232, 48 411
i . 1866 to 1870 2315, 908 H%Y 34,28
dipm, and palladinm. 1871 to 1875 274" 056 iy b3 o8
] . ) ) ) 1876 to 1880 8310, 263 Gl5 .
Production.—From the domestic ores in the United | 181 to 18.. Pl B 6.25
. 890.. 3614, Of 03
States the product duving 1902 was 94 ounces, valued | BL:.......... 2135, 473 05 |
at $1,814. This was obtained as a side product in | 188....coooooiii a1ig, 9% B [
placer gold mining, and as the production is en- | I, S L 10 B rreeeene
tirely dependent upon the more important produc- BT e AT
N ! | fe o LS . H " 1BOQ oo 2101, 697
tion of .gold. this great decrease in t.he quantity of | 18% i S
the platinum produced, as compared with 1,408 ounces | 1%1. o, 263

in 1901, is easily understood. In fact, the product
during the last few years has varied most widely both
in quantity and in the value of the product. The
variation in value has been due not only to the real
fluctuation and gradual increase in the price of refined
platinum, but particularly to the fact that the valne
given has been that of the crude grains as collected
and which vary widely in their contents' of pure
platinum, In addition to the platinum product of
1902, 20 fine ounces of iridium were obtained. In
1901 the corvesponding product was 258 ounces of
iridium,

The production of platinum in previous years, as
collected by the United States (teological Survey, is
quoted in the following table:

Tasun 1.—Production of crude platinum in the United Stales, 1880 to -

1900, and. of refined metal from domestic ores in 1901 and 1908.1

i
; Quantity . Quantity
YEBAR. (ounces). Value YEAR, (ounces). Value
100 80 $550
100 vl 617
200 100 600
200 150 900
150 168 044
250 160 000
50 225 8,870
448 800 1,800
500 400 2, 500
500 1,408 21,626
600 9 1,87
100

! The chief variations in price have been due to the quality of the crude
mins,l In 1901 and 1902, however, the average price for the refined metal hag
een given,

Of the total production of platinum in the world,

about 90 per cent comes from Russia, with the re--

mainder divided among Colombia, South America;
New South Wales, Australia; the United States; and
Canada. The average annual product in Russia, as is
shown in the following table, was 104,028.6 ounces
for the ten years 1881 to 1890, inclusive, and

183,376 ounces for the eleven years 1891 to 1901,

inclusive.

1'The pood is estimated at H20.64 ounces, .
2Taken from the Russian Journal of Financial Statistics, 1901,
3Taken from the Viestnik Finansov (Messenger of Finance), No, 50, 1903,

Prices.—Since the close of 1899 the price of platinum
hag steadily increased, reaching its maximuam value in
January, 1902, when the price in New York was $20 to
$21 per ounce for ingot platinum. The price fell to
$19.50 in February, and in June to $19, which price pre-
vailed to the close of the year. Best hammered plati-
num was quoted as follows: January, 1902, 82 cents per
gram; June, 76 cents; July, T4 cents; August, 73.5 cents;
and December, 72,5 cents. Osmiridiumis quoted at from
$6 to $10 per ounce. This gradual increase in the price
of platinum during the past ten years is due to the fact
that there has been found no metal or alloy which will
take the place of platinum, and also to the fact that there
is such & limited supply and increased demand.

The price of platinum is practically determined by
Johnson, Matthey & Co., of London, who are refiners
of a large portion of the Russian output.

Imports.—The following table gives the imports
of platinum into the United States from 1880 to 1902,
as reported by the Bureau of Statistics:

TasLe 3.—Platinum imperted and entered for consumption in the
United States: 1880 to 1902.

Vases or
retorts,

ate.
(value),

Manufac-|| UNMANURACTURED,
tured

(value).

CALENDAR YEARS, SINCE 1880; PRE-
VIOUS YEARS END JUNE 80,

Quantity.] Value.

Pounds.
ven o 841, 8%
01, i
48, 452
92, 967
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